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Editorial 
A | evon Sea Gateway. 


ymouth, which this month forms the subject of our leading 
art) le and illustrated Supplement, and its prominent feature, 
Pl, nouth Hoe, at once evoke thoughts of the ‘‘ spacious days ’ 
of Jueen Elizabeth. In particular, we seem to visualise, with- 
ou’ difficulty, the figure of the great seaman and world-circum- 
na\igator, Sir Francis Drake, absorbed in his historic game of 
bowls, what time the imposing sails of the Invincible Armada 
appeared on the horizon and took their stately way up the 
Envlish Channel, only to meet with overwhelming and irrepar- 
able disaster at the hands of the English fleet, aided in no slight 
measure by treacherous weather. Less spectacular, perhaps, 
but no less important arrivals, nowadays, are those of the great 
sterm or oil-driven liners bringing their legions of travellers 
each season from the further shores of the Atlantic. For Ply- 
mouth is a convenient landing-place for passengers anxious to 
reach London speedily, in order to transact their affairs there 
without delay. 

Devon, indeed, has from the outset played an important part 
in British contact with the Western Hemisphere, and Plymouth 
was the base and starting point for many pioneers in Western 
discovery. Such notables as Drake, Hawkins, Frobisher and 
Grenville, not to mention other intrepid adventurers, set out 
from the Sound on their various expeditions, sometimes legiti- 
mate, but often piratical. Long prior to their epoch, the town 
had received a Customs Grant from Richard II, enabling its 
trade to flourish, so that by the sixteenth century it had attained 
the distinction of being the foremost port in the country. 
During the Civil War, it was a stronghold of the Parliamen- 
tarians, and though besieged by the Royalists, remained un- 
captured to the end. 

rhe historical significance of Plymouth is, accordingly, very 
great, and it continues to occupy a leading place in commercial 
and shipping movements of the present day. Steamers sail 
regularly from Plymouth to Australia, New Zealand, the Cape 
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and North America. In addition, it is a naval station of 
importance, ranking second to Portsmouth. The port has 
specially close associations with the Great Western Railway, 


which not only owns the Millbay docks, but forms the main 
connecting link with the Metropolis. Our readers will find 
much of interest in perusing the description of the accommoda- 
tion provided for shipping and coastal services, which will ve 
found in the ensuing pages. 

lt is, perhaps, not inappropriate to add a word or two about 
the celebrated Eddystone Lighthouse, distant some 14 miles 
S.S.W. from the breakwater of the port on a ridge of gneiss, 
submerged at high water by the tide, which, in times past has 
caused the destruction of many a valiant vessel. Four succes- 
sive lighthouses have been erected to mount guard over the 
hidden danger and to act as a navigational sign-post, commenc- 
ing with Winstanley’s wooden structure in 1699; then Rudyerd’s 
(1709), also of timber; followed by Smeaton’s tower (1759), a 
more substantial stone structure, and finally, by the solid edifice 
completed by Sir James Douglas in 1882, which has defied all 
assaults of tempestuous seas since that date. That the assaults 
are not only violent, but prolonged, our readers will readily 
appreciate from a recent experience recorded in the press, when 
one of the lighthouse keepers, who was taken ill towards the 
end of December, remained a prisoner and could not be con- 
veyed ashore for treatment for a period of more than a week, 
owing to the inaccessibility of the lighthouse during the heavy 
Seis which prevailed throughout the time. 


CUNNINGHAM, 
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Comments 


Proposed Port Developments at Antwerp. 

The Shipping Federation of Antwerp have recently put 
forward tor consideration this year by the Belgian Government, 
a programme of development and improvement works which 
they consider desirable, including the extension of the quays on 
the right bank of the River Scheldt in the direction of 
Anstruweel; the construction of a second entrance lock at 
Kruisschans; the removal of the oil storage depdt from the 
Kiel district to a more suitable site in the Northern section of 
Greater Antwerp; the electrification of all the quay cranes, many 


of which are still operated hydraulically; the renewal and 
improvement of the fleet of floating grain elevators and _ the 
purchase of some new floating cranes, with the provision of 


movable cranes at the city dry docks. It is an impressive list, 
which will evidently take some time to realise in its entirety, 
even supposing it is adopted without delay by the Government. 
Indeed, the latter will probably feel that the financial assistance 
desired for the proposals calls for careful consideration. — It 
cannot be said that the trade of the Port of Antwerp has of late 
been such as to justify a large outlay on extension works, and 
the present economic depression makes the outlook somewhat 
uncertain. Yet the welfare of the national port is a matter of 
vital importance, and there is an optimistic feeling in local 
shipping circles that an improvement in trade is impending, to 
take advantage of which the port should be adequately prepared 
beforehand. The opinion has been expressed by the Chairman 
of the Federation, Monsieur J. Rodhain, that the attitude of 
port labour, which has until lately been somewhat troublesome, 
is now more favourable to co-operation with employers and 
authorities in maintaining the interests of the port in the face 
of external competition. 

An American Canal Project. 

President Roosevelt, with characteristic courage and _pertina- 
city, has sent a message to the United States Congress inviting 
it to reconsider two of his more important public works projects 
which have been previously rejected. 

The first of these is the cutting of a canal through the peninsula 
of Florida so as to obtain direct access to the Gulf of Mexico 
from the Atlantic without the necessity of rounding Cape Sable. 
Objection has been raised to this scheme on the ground that the 
traffic would be insufficient to justify the outlay, which must 
obviously be considerable. The canal would offer certain advan- 
tages to coastwise traffic between the ports of the South Atlantic 
States and those on the northern shore of the Gulf of Mexico 
but for long-distance sailings the benefit would not be so great. 

President Roosevelt's second project is the development of 
electric power by tidal means in Northern Maine where the tides 
at times are notably high. 


Graving Dock Fire Risks. 


A point of some significance and concern to Port Authorities is 
brought out in the recent annual report of the Committee of the 
Liverpool Underwriters’ Association. | Not merely have there 
been a serious number of fires on vessels at sea during the course 
of the year, but attention is particularly drawn to the fires which 
have occurred in dry docks and places where vessels were under- 
going repair, or were in course of construction. These dry dock 
and slipway fires are stated to be ‘‘ an increasing peril.’’ 

The disaster to the ‘‘ Lafayette,’’ which became a total loss in 
dry dock at Havre in May last, will readily come to mind. In 
the following month, a conflagration occurred on the ‘‘ Ruys,”’ 








92 THE Dock AND HARBOUR AUTHORITY 





a Dutch vessel of 14,156 tons, in dry dock at Hong Kong. In 
September, the ‘‘ City of Simla ’’ caught fire while under repair 
at Glasgow, and two months later a similar mishap befell the 
‘‘ President Garfield ’’’ at New York. Finally, in December, 
there was the disastrous occurrence to the ‘‘ Stockholm,’’ a 
Swedish motor vessel of 28,000 tons, in course of construction 
on the slips at Monfalcone, near Trieste. 

Only the more important cases have been listed, and it is 
clearly evident that, despite the fire-fighting facilities at hand 
and the precautions which are available, the risk of fire damage 
to shipping while undergoing repairs or construction in port is 
no less important, from an insurance point of view, than it is at 
sea. Indeed, it is remarkable to note that in two cases of large 
vessels, the outbreaks of fire resulted in total loss. Whether the 
additional sense of security on land leads to greater carelessness 
in handling naked lights and portable fires amid combustible 
material, or whether the frequent employment of the oxy-acety- 
lene flame is an added source of danger, the fact remains that 
there is scope for greater care and caution than is evidently being 
exercised at the present time. No doubt, the Board of Trade, as 
well as the Insurance Companies, will give the matter their close 
attention with a view to tightening of the regulations. Possibly, 
there are certain loopholes which need closing, and port officials 
should be in a position to offer some useful advice on directions 
in which effective action can be taken. From many points of 
view, the matter is one which calls for prompt remedy. 


Institutions for Port Interests. 


The Port of Rotterdam has struck a new note in an “ Institu- 
tion for Port Interests.’’ At first sight, it would appear that the 
development of the interests of a port is the direct and almost 
the sole concern of a port authority; but the object of the 
promoters of the Rotterdam scheme is to enlist the co-operation 
of municipal, shipping, banking and commercial undertakings in 
the widest possible way so as to secure a general interest in local 
port affairs. The Institution has, in fact, inaugurated Rotterdam 
Harbour Days, somewhat akin, it may be imagined, to the 
charitable Flag Days in English towns, though perhaps 
without the feature of the street collection. At any rate, the 
underlying idea is Propaganda, and propaganda, as everyone 
knows, is essential nowadays to the conduct of the world’s busi- 
ness. Port problems are to be discussed and studied, and visits 
and excursions will be organised. All this is to the good in 
making known the scope of port activities, and the result of the 
experiment will be watched with interest. 


South Wales Dry-Docking Facilities. 


The movement for increasing the number of dry docks at 
ports in South Wales for use in war-time, in view of the alleged 
insufficiency of the present accommodation, which was the sub- 
ject of editorial comment in our issue of December last, has 
now taken definite shape, and a conference of all the local 
authorities interested in the matter, as also of Welsh Parliamen- 
tary representatives, was held in Cardiff on January 13th, under 
the chairmanship of Alderman W. G. Howell, Lord Mayor of 
Cardiff. The proceedings were private, but it is understood that 
a wide range of topics was discussed, including the provision cf 
general storage facilities at the ports. At a subsequent meeting 
on January 20th, a sub-Committee was formed to make a survey 
of the existing accommodation, with a view to securing from 
the Government a special grant for the execution of such works 
as may be found desirable. We have already emphasised the 
need of treating the question of dry docking facilities in South 
Wales as a matter of national importance. 

Volga-Caspian Ship Canal. 

Having completed the Volga-Moscow Canal, and so converted 
Moscow into a shipping port, and having determined fresh lines 
for the construction of another ship canal connecting the Volga 
and the Don, the Commissariat of the U.S.S.R. is now stated to 
be busy on details of a plan for the reconstruction of the Volga- 
Caspian Canal, on the site of the Bakhtemirovsky branch of the 
Volga delta. The channel is to be deepened and its width 
increased from 100 to 120 metres. A port is to be created at the 
southern extremity of the canal, capable of receiving deep- 
draughted ships. An approximate forecast of the cost of opera- 
tions to be carried out during the present year is seven million 
roubles. When the work is completed, moderate-sized oil 
tankers will be able to penetrate as far as Astrakhan without 
difficulty. The enterprise displayed by the U.S.S.R. in modern- 
ising and improving its internal waterways is highly commend- 
able. 

British Shipping Revival. 

Although the measures to be employed for the revival of 
British shipping and the increase of shipbuilding activities do not 
altogether come within the purview of this Journal, yet an un- 
doubted identity of interest in the maintenance of an effective 
merchant service will induce our readers to give a sympathetic 
reception to the recently-issued report of the Chamber of Ship- 
ping Fact-finding Committee, presided over by Lord Essendon, 
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which contains a series of proposals for State aid to the shipping 
concerns of this country, thereby influencing a movement for 
increasing the output of British shipbuilding yards. 

Briefly stated, amounts aggregating 5} millions per annum 
are recommended to be expended in subsidies to shipowners over 
a period of five years. The sum is substantial, but the need js 
evident, in view of the pressure of foreign competition and the 
depletion of the British mercantile marine. The principle of 
State aid having already been conceded in the past, its develop- 
ment under the present circumstances need occasion no surprise. 
The main consideration is that the help afforded should be effec- 
tive, and that it should be given while there is yet time to recover 
lost ground. 


The Two-Seas Canal. 


The prominence recently given to the promotion, or more 
accurately, to the revival, of the scheme for a large ship canal 
through the South of France connecting the Atlantic and the 
Mediterranean is a matter of international importance, since, if 
carried out, it would give the navies of France and her ally, 
Great Britain, considerably greater facilities of transfer to ind 
from the Mediterranean, shortening the distance by the pre-ent 
route, via Gibraltar, by about a thousand miles. 

In an elementary form, the scheme was mooted nearly 300 
years ago, when a canal for barges was designed and the rst 
part of this from Narbonne to Toulouse, was opened to tr: ffic 
in 1680. Eventually, the canal was extended to Bordeaux }y 
the year 1860, and constitutes what is at present known as ‘he 
Canal du Midi. This achievement demonstrates the techn cal 
feasibility of the more ambitious scheme of the present tine, 
which is for a canal of much higher capacity, suitable for ves els 
of great calibre, including the largest liners and battleships- -n 
other words, an undertaking ranking in importance with he 
Suez and Panama Canals. The sole deterrent consideration of 
importance is the question of cost, which is put as high as !25 
millions sterling, but in view of the magnitude of present (ay 
expenditure on armaments and defence, to say nothing of social 
legislation, this sum is not excessively high. 

A serious campaign for the construction of the ship canal 
was begun in the early years of the present decade, and the idea 
was enthusiastically supported in French business and _ political 
circles, by whom it was estimated that the capital required 
could be raised in France alone on share and bond issues with 
interest at 5 per cent. The French Government, however, have 
hitherto shown some reluctance to sanction the scheme, but the 
changing, and now threatening, aspect of international affairs 
has lately given rise to a more encouraging attitude, and it is 
stated that the Government regard the project ‘‘ with benevo- 
lence.’’ This, though satisfactory in its way, is scarcely sutii- 
cient to ensure the success of the venture. 

A description of the project with a map of the route will be 
found elsewhere in this issue. There is little doubt that it 
presents a number of attractive features, and that its execution 
will affect in a marked degree the trend of overseas traffic. 
Gibraltar, as the only western portal of the Mediterranean, will 
cease to occupy that unique position, and much of its strategical 
importance will disappear, though, to what extent, it is rather 
difficult to estimate, since the new canal will lie entirely in 
French territory, and, presumably, be usable solely at the dis- 
cretion of the French Government. Whether Gibraltar and 
Birtish interests would suffer, however, is a matter more of 
political than of commercial importance, and admits of little 
discussion in these pages. 

Turning to another aspect of the undertaking, there is reason 
to believe that the traffic through the canal would materially 
increase the commercial prestige of a number of inland towns 
along the line of route. Toulouse would become an inland port 
and might even rival the importance of Rouen, which, notwith- 
standing its far inland situation on the Seine (78 miles from 
the open sea), is one of the chief ports of France on the basis 
of its water-borne traffic. 

The boldness of the conception and the beneficial changes 
which may be expected to follow in its train are reasons why 
the enterprise should be regarded with goodwill as a contribution 
to the means of commercial intercourse between nations and 
the greater convenience of mankind. The distance from London 
to Port Said by way of the Two Seas Canal will be reduced py 
some 700 miles, which means not only a considerable economy 
in steaming, but also greater security, with, for some distance, 
protection in a sheltered waterway. 


New Year Acknowledgment. 


As a pendant to the editorial comment which appeared in our 
last issue, we take this, the earliest available opportunity, of 
gratefully acknowledging receipt from several ports in this 
country and from others in various parts of the world, of 
friendly messages appropriate to the New Year. We can assure 
our subscribers and readers that these expressions of their gooc- 
will are appreciated very highly, and that we reciprocate most 
cordially the kindly wishes which have been so courteously sen’. 
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General View of the North Quay, Inner Basin, Millbay Docks, Plymouth 


The Port of Plymouth 


A Gateway of South-Western England 





By A. T. BEST, M.Inst.C.E. 





Introductory 
HE Port of Plymouth, while of great historic and 
present interest, is not very easy to describe, for it falls 
into no ready category. Though it lies at the mouth ot 
a river, or rather two rivers, it is not physically 
of normal estuarial type. Functionally, it has little 
organic unity as a port. The City now includes the 
three towns of Plymouth, Stonehouse and Devonport, thus 
being, as the official guide puts it—quoting Mrs. Malaprop— 
“three gentlemen at once.’’ But the harbour, extending 
through the Hamoaze, the Sound and the Cattewater, is 
under no single control; while the docks and wharves 
are under the administration of several different bodies. Par- 
ticulars of these will be given, with a description of the various 
parts of the port accommodation for both goods and passenger 
traffic. In a sense, however, it must be regarded as a unity, 
for Plymouth is a “‘ dockyard port’’ as a whole and not merely 
as regards the Admiralty Dockyards at Devonport and Keyham, 
in accordance with the Dockyard Ports Regulation Act, 1865, 
under which 
‘“a Dockyard Port means any port, harbour, haven, 
roadstead, sound, channel, creek, bay or navigable river 
in, on or near to which Her Majesty now has or at any 
time hereafter shall have any dock, dockyard, steam 
factory yard, victualling yard, arsenal, wharf or moor- 
ing.”’ 

A movement was made, some years ago, to amalgamate the 
various interests on the commercial side of the port in a harbour 
control board as at London and Liverpool, but the scheme was 
never adopted. 

The present article, therefore, after briefly viewing the 
physical characteristics and historical development of the place, 
will pass in review the sections under the jurisdiction of various 
bodies, in addition to the Admiralty, notably:— 


the Southern Railway, 

the Great Western Railway, 

the Sutton Harbour Improvement Company, 
the Cattewater Commissioners, and 

other statutory companies. 


A publication of the local Chamber of Commerce points with 
pride to the unique position of the port and its outstanding 
advantages in these terms:— 

“Plymouth is the gateway into England from the ocean. 
Famous for centuries as the port of departure for maritime 
adventure into all parts of the world, it is now the most 
convenient port of arrival for passengers to England and 
to Europe. Its geographical position, a vast and sheltered 
harbour at the very entrance of the English Channel, makes 
it the natural anchorage on this side for the great ferry 
between America and Europe. 

““ Plymouth Sound, where ocean liners anchor, is a deep 
and broad gulf protected by the great breakwater built by 
Rennie. where a whole navy may ride out the fiercest 
storm in perfect safety. It gives access to the finest naval 

harbour in England at the mouth of the Tamar on the 
West, and to the commercial harbour in the estuary of the 
Plym on the East. The town of Plymouth occupies the 





long peninsula between these two inlets. From the point 
of view of the ocean passenger, although the natural love 
liness of the harbour is almost unsurpassed, its convenience 
is of more practical importance: it is the easiest harbour 
on the coast for a ship to ‘ make,’ and the services between 
America and England, via Plymouth, have been reduced 
almost to the minute exactitude of a railway time-table.”’ 

‘“* Passengers landing at Plymouth take advantage of the 
shortest sea passage. They avoid the voyage through the 
narrow and populous waters of the Channel to more 
easterly ports, and save several hours on the journey to 
London, or, indeed, to any part of the British Islands.” 


Physical Setting 


Unlike most English ports, which have developed in low- 
lying alluvial land, Plymouth is on a rocky coast, broken by 
inlets and fringed with islands, as on the seaboard of Norway. 
The city stands on high ground, and the dock quays have, at 
least in some cases, been formed by the levelling process of 
quarrying the stone. The Sound is a natural guif, into which 
converge, from the West, the River Tamar by way of its estuary 
the Hamoaze and, from the East, the River Plym by way of its 
estuary the Cattewater. In the inner Sound lies Drake’s Island, 
and further out the artificial breakwater and the famous Eddy- 
stone Lighthouse. In location, Plymouth, being the most 
westerly port of any importance on the South coast, justifies 
the claim that it is most advantageously placed for passenger 
and mail traffic. 

The range of tide is moderate, being 15}-ft. at springs and 
12-ft. at neaps. 

History 

That men dwelt on the shores of Plymouth Sound in pre- 
historic times is known by reason of the remains of weapons 
and primitive utensils that have been found. In Saxon days, 
the name of the settlement was Tamarworth, but by the Normans 
the place was called Sutton, and was so entered in Domesday 
Book, the modern name of Plymouth not coming into use until 
the 13th century. By 1377, it was the fourth town in the king- 
dom, and had previously sent twenty-six ships to assist 
Edward III in the siege of Calais, as compared with London’s 
twenty-five. Famous names associated with the maritime 
development of Plymouth are those of the Hawkins, father and 
son, of Martin Frobisher, and of Sir Francis Drake and Sir 
Walter Raleigh, who set out from Plymouth to circumnavigate 
the globe. Drake’s Island was named after him, when fortified 
in the reign of Queen Elizabeth, after the English fleet, under 
Effingham and Drake, had set out from Plymouth to oppose 
resistance to the Spanish Armada. It was from Plymouth, too, 
that in 1620 the Pilgrim Fathers set sail for New England, there 
to found a New Plymouth, as is recorded by the Mayflower 
Commemoration tablet at the Barbican by Sutton Pool. 

During the Civil War, Plymouth, taking the side of Parlia- 
ment, was besieged by Royalist forces under Prince Maurice 
for three years, but in vain. After the Restoration, the Citadel 
was built by Charles II, and after the Revolution of 1688, the 
dockyard at Devonport was established by William III. From 
Plymouth set out, in 1768, Captain Cook’s ‘‘ Endeavour,’ 
and to Plymouth a few years later came Lord Nelson. 












The port played a worthy part in the Great War, and served 
as a base for American anti-submarine operations. 


Divisions of the Port 


The location of various sections of the Port of Plymouth, as 
existing at the present day, are shown on the key-map. These 
may now be more fully described, commencing with 


(1) The Naval Establishment. 

While, as already stated, the whole of Plymouth ranks as a 
‘“‘ dockyard port,’’ there are certain large sections which lie 
specially under jurisdiciion of the Board of Admiralty. 

(i) Navigable Waters.—Navigation generally is under the 
control of the King’s Harbour Master. 

(ii) Breakwaters.—The great breakwater is in charge of the 
Admiralty. It was built in the early 19th century by the famous 
engineer, John Rennie the elder, whose son, Sir John Rennie, 
has left a full description of its construction in his book—‘‘An 
Account of the Breakwater in Plymouth Sound.”’ A cross- 
section of this notable structure is given in the Supplement. The 
breakwater is an artificial mound of quarry rubble built up 
irom the sea-bed, about three miles south of Plymouth. At the 
western end of it stands a lighthouse, but the famous light- 
house on the Eddystone rock is about 11 miles further out. 

The inner breakwater at Mount Batten, protecting the 
entrances to Sutton Harbour and the Cattewater, is also under 
Admiralty control. Near to this, at Turnchapel, is a Royal Air 
Force station. 

(iii) Dockyards.—Although, for obvious reasons, details 
cannot be given, the plans accompanying this article show the 
general outlines of the extensive naval basins and docks which 
constitute Plymouth the second naval port and arsenal of the 
Empire. 

The older portion, as founded by King William III in 1690, 
was at first known as ‘‘ Plymouth Yard,’’ but re-named as the 
‘“ Devonport Dockyard ’’ by direction of Queen Victoria. As 
now existing and shown on the map as the South Dockyard, ii 
is linked by a railway tunnel, half-a-mile long, with the more 
recenily established Keyham Yard and Keyham_ Extension, 
together now known as the North Dockyard. 

There are extensive barracks adjoining the 





dockyards at 


Devonport and Keyham; also, at Stonehouse, the Royal 
William Victualling Yard, named after the sailor King 


William IV, whose colossal statue stands over the entrance. 
This group of buildings was erected in 1835, to the design of 
Sir John Rennie, at a cost that is said to have amounted to 
£1} millions. 

An early Victorian author wrote thus enthusiastically of the 
Devonport Yard:— 

‘* This dockyard forms one of the most interesting of all 
sights, on account of the gigantic scale and the perfect 
system of management, even in the minute details, of all 
the arrangements for the building, repairing, rigging, and 
so on, of great ships for the navy. Thus the blacksmith’s 
shop is a building two hundred feet square, contains forty- 
eight forges, and consumes annually one thousand three 
hundred chaldrons of coal, and in front of it, piled upon 
the wharf, are hundreds of anchors, some of them weighing 
five tons. The rigging house is four hundred and eighty 
feet long, three storeys high, and forms one side of a 
quadrangle, the area of which is composed entirely of 
stone and iron, and called the ‘ combustible ’ storehouse, 
though incombustible would be the more appropriate 
name, since it is the contents of the house alone that are 
inflammable, and for that reason are placed here. Then 
there are rope-houses one thousand two hundred feet long, 
where cables are manufactured of one hundred fathoms, 
measuring twenty-five inches round, and weighing singly 
above one hundred and sixteen hundred-weight; also a 
boiling-house, mast-house, mast-pond, etc.; and every- 
thing else in and about Plymouth connected with the public 
service is on the same grand scale. The harbour of Ham- 
oaze is so big that all the great men-of-war of all the states 
of the world could probably be comfortably accommodated 
in it at the same time; and this is but one of the harbours 
of Plymouth: another, called the Catwater, an estuary of 
the River Plym, will hold a thousand vessels of ordinary 
size.”’ : 

After the quotation of this in ‘‘ Britain Beautiful,’’ the fit 
comment is added: ‘‘One wonders to what lyrical heights this 
author would rise could he but see the Plymouth of to-day.”’ 


(2) Ocean Quay 
The various parts of the commercial harbour will, for con- 
venience, be mentioned in order of position, passing from West 
to East. The first thus to come under notice is the Ocean Quay 
of the Southern Railway Company, which is situated on the 
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Pool. 
from ocean liners were formerly landed here, the vessels lying 
alongside, but this has now ceased, the whole of the passenger 
traffic being handled at the Great Western Railway Docks. 


West or Devonport side of Stonehouse Passengers 


(3) The Millbay Docks 


The Millbay Dock system at Stonehouse is owned and 
administered by the Great Western Railway, and serves for 
general imports, but mainly for passenger traffic, though liners 
do not berth alongside the quays. They lie at anchor in the 
Sound, the passengers and mails being landed and embarked 
by an efficient tender service. An outline plan ef the docks 
is given in the Supplement. 
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Reconstruction of Cattedown Plymouth. 
Expansion 


Eastern Barrier 


completed — to work 


In the outer basin, which is tidal, vessels are accommodated 
at the East and West quays and the Trinity and Millbay picts. 
The lifeboat station is at the south-west knuckle, opposite the 
Millbay pier. 

The inner basin is enclosed, the entrance lock having a width 
of 80-ft., closed by two pairs of gates and spanned by a swing 
bridge. There is a graving dock for vessels up to 7,000 tons, 
its length being 454-ft. and width of entrance 80-ft. 

The goods traffic at the Millbay Docks is mainly in gencral 
cargo, with a considerable tonnage of grain, also fruit, timber, 
ets. 


(4) Sutton Harbour 


Older than either of the two foregoing railway-owned sys- 
tems is the Sutton Harbour, lying further East, near the 
entrance to the Cattewater. This harbour is of very irregular 
outline and is tidal, much of the bottom lying uncovered at low 
water. It is now controlled by the Sutton Harbour Improve- 
ment Company, and handles a certain volume of traffic, mainly 
the import of coal, timber and cattle-feed. The use of it by 
fishing boats is diminishing. 


(5) Cattewater Harbour 


In considering this section of the port, a distinction must be 
drawn between land and water areas. 

(i) The Cattewater.—The Cattewater Commissioners have 
control over the water area, which forms a fine natural harbour, 
and exercise the power to prescribe building lines for solid quay 
construction and jetties respectively. The Commissioners 
themselves own no docks or piers, but levy dues on shipping, 
to finance the maintenance of depth in the channel, and genct- 
ally regulate navigation. 
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Reconstruction of Cattedown Whari, Plymouth, in silu concreting of Bracings, looking West. 








(ii) Wharves.—The principal public wharves, counting still 
from West to East, are:— 

(a) The Victoria Wharves, 
Limited, and catering for that 
shipping service; 
the Cattedown Wharves, owned by a statutory com- 
pany of the same name, Cattedown Wharves, Limited, 
constituted under Admiralty Licence of 1882 and Acts 
of Parliament of 1887 and 1921. The old timber 
wharves are now being renewed and enlarged in rein- 
forced concrete construction; 

(c) the Corporation Wharf, just below Laira Bridge, is 
owned and controlled, as its name implies, by the 
Plymouth Corporation. 

These wharves are connected with the Southern 

Railway, and do a considerable coastwise trade in 
general cargo, import of coal and petroleum and ex- 
port of china clay, fertilizers, etc. 
Turnchapel Wharf, now a Royal Air Force flying-boat 
base:—This lies opposite the Cattewater Wharves, on 
the South side of the Cattewater, and thus outside the 
city boundary, but may be regarded as within the Port 
of Plymouth. 


owned by Coast Lines, 
company’s coastwise 


(b 


~— 


(d) 














Discharging Mails from Tender to Express Train by means 
of Conveyor, Millbay Docks, Plymouth 


Trade Statistics 
The movement of shipping and goods in the commercial port 
of recent years is shown in tabulated form below:— 


Years 
1933 1934 1935 1936 1937 

Shipping, in and out (thousands 

of net register tons) ... en 13,425 11,568 11,215 12,163 
Goods landed (thousands of tons) 785 903 882 940 915 
Goods shipped (ditto) 120 159 188 183 195 
Passengers landed ine 29,632 35,704 31,582 31,747 34,343 
Passengers embarked Very few 


Figures are not available in full detail owing to the divided 
control of the port. 


Possibility of Unification 


Although, as already mentioned, a proposal made some time 
ago to form a Harbour Board or Port Authority, as at London, 
Liverpool, Bristol and other such ports, was never adopted, it 
is possible that some measure of co-ordination, if not of unified 
control, may again be attempted. Meanwhile, for some pur- 


poses, the various interests on the commercial side of the port 
are represented in and by the Port of Plymouth Incorporated 
Chamber of Commerce. 
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Improvements and Prospects 


The Port Facilities Committee of the Chamber of Shipping 
of the United Kingdom, which visited this and other ports 
throughout the country during its official enquiry in 1929, 
recommended certain works of a minor character in the various 
sections of the port, tending to modernisation of the facilities 
and equipment for coastwise trade where these were obsolescent, 
Various improvements of the kind are constantly being made, 
but it is perhaps hardly to be expected that Plymouth will ever 
be developed as a great commercial harbour for import and 
export of merchandise. It is not well suited for such develop- 
ment, either geographically or topographically. In the first 
place, it is further from great producing and consuming centres 
than competitive ports such as Bristol and Southampton, and 
for economic freight movement the longer sea carriage with 
shorter land haulage always has the primary advantage. In 
the second place, the coast formation is such that there is a 
lack of suitable sites for the construction of extensive docks. 
Its advantages lie rather, firstly, in its suitability as a naval 
base with commodious anchorages and sheltered overhauling 
and refitting yards; secondly, in its usefulness for coastal trade 
and as an airport—both service and civil—and last but not 
least, in its favourable position for long-distance passenger 
traffic, which, by its demand for the saving of time, cal!;— 
unlike bulk cargo carriage—for short sea routes and longer lind 
travel at faster speed. 

It is in this direction that—notwithstanding the rivalry of 
Southampton and the latter port’s advantage of deep-water 
berths at which liners can come alongside—the ancient Port of 
Plymouth is likely to hold its own. 











Port of London Finance. 


The following remarks made by Lord Ritchie, of Dundee, 
Chairman of the Port of London Authority, in an article review- 
ing ‘‘ The Port of London, 1909/1939,’’ in a recent issue, of 
‘“ Syren and Shipping,’’ are extracted as an interesting sum- 
mary of the present financial situation of the port. 

‘* Looking at the Balance Sheet (of the P.L.A.) at 3ist 
March, 1938, one may sum up the capital position by stating 
that as against the total Capital Expenditure of £40,828,815, 
there are Reserves or Funds of various kinds, apart from an 
appropriation of £249,638 for maintenance and _ renewal, 
amounting to £7,189,018. 

‘‘ These are figures of some magnitude, but the Revenue and 
Tonnage statistics show the progress in an even more remark- 
able manner. For the year ended 3lst March, 1910, the 
Authority’s revenue from all sources amounted to nearly 
£2,736,000, whereas for the year ended 3lst March, 1938, the 
corresponding figure was £6,211,330, so that even if correction 
is made for the relative values of the £1 sterling, the advance, 
in rough terms, represents 33 per cent. over the 1910 figures. 
This, however, is by no means the whole of the story, for in 
spite of various changes in rates consequent upon the post-war 
years, it can fairly be claimed that the relative level of rates 
to-day is lower than it was in 1910.’’ 


Shipping Tonnage at British Ports. 


The preliminary figures for 1938 showing the net register 
tonnage of vessels which used the principal ports of the United 
Kingdom are as under:— 

London 


Liverpool 
Southampton 


61,894,484 
35,486,956 
26.977 ,449 


Hull 12,455,087 

Manchester 7,449,512 

Bristol 7,799,718 
London’s proportion of the total tonnage of vessels using 


United Kingdom ports was 16.7 per cent., compared with 16.6 
per cent. in 1937. 


Lloyd’s Register Quarterly Shipping Returns. 


The statistics issued by Lloyd’s Register of Shipping regarding 
merchant vessels under construction at the end of December last 
show that in Great Britain and Ireland there is a decrease of 
105,719 tons in the work in hand, compared with the figures for 
the previous quarter. The present total of tonnage under con- 
struction—779,762 tons—is less by 345,664 tons than the 
tonnage which was being built at the end of December, 1937. 

The tonnage now under construction abroad, excluding Russia 
and, in some measure, Spain—1,889,102 tons—is 62,306 tons 
more than the work which was in hand at the end of September 
last. The leading countries abroad are:—Germany, 355,737 
tons; Japan, 309,586 tons; United States of America, 298,617 
tons; Holland, 247,077 tons; Italy, 161,470 tons; Sweden, 
146,550 tons; and Denmark, 121,940 tons. 
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Destruction of Maritime Timberwork in Australia 


Review of Experiments dealing with Timber Destruction in Brisbane Waters, Queensland, Australia 


By TOM IREDALE, Conchologist, The 


Australian Museum, Sydney, Australia. 





Introductory 


OME ten years ago an investigation was begun into the 
causes of timber destruction in the Port of Brisbane. This 
was initiated by officers of the Sydney Harbour Trust and 
the Australian Museum who had co-operated in a similar 
study in the Port of Sydney. The officers concerned were R. A. 
Johnson, engineer from the Harbour Trust, F. A. McNeill, 
zoologist in charge of crustacea of the Australian Museum and 


been given results achieved by the combination of technical 
engineers, scientists and timber authorities. 


The Port of Brisbane 
The famous Sydney Harbour which provided the working basis 
for the Brisbane investigation is almost a land-locked marine sea, 
the entrance being only a mile or so wide while the numerous 
indentations inside give a coast line reaching almost 200 miles in 
extent. The whole of this area is water of high salinity, and there 
are many thousands of wharf piles situated therein, the 

























[ \ ail | salinity never falling much below 33 grammes per kilo 
\ gramme. At the head of some of the arms, that is for 
shipping purposes, the salinity lessens, but the timber 

destruction was notably there inconsiderable. Thirty 
aan | seven stations were selected in the Port of Sydney so 
| that every phase of condition might be covered. The 
| Port of Brisbane is situated in a river entering a similar 
| land-locked sea, but the port is in the river thus showing 
an entirely different salinity varying downwards from 

eens half that of Sydney. The logical conclusion to be 
BAY reported would have been less attack in the fresher 

water whereas we found the very opposite. Such result 
MORETON was due to different attacking organisms, and thus the 

Redcliffe Poznt co-operation of the zoologists justified itself as much 

time was saved through this knowledge. As the rivet 

twists itself very considerably it was seen that only a 

's 7 few stations were necessary to cover every variation mn 

ee BAY salinity, temperature or worker. > 

Ast HELENA From the mouth in Moreton Bay to the limit of tidal 

- range is a matter of 60 miles and at this latter distance, 

on marine boring organisms were found at work. A 

c station, Fairy Bower, was there used. At the other end, 

g a station at Sandgate in the Bay outside the river mouth 

° g was instituted, and later a further control at an island 

. ¥ called St. Helena out in the Bay was added. 

, The chief station for checking rate of attack was at 

\Y Kangaroo Point, while the most important one was at 

FAIRY pow BN (, Chelmer, 13 miles above that place as there the destruc 
= - ey: “ \ ° Jo , tive propertie s of the hitherto unknown Nausitora were 
ry AN ) vy carefully studied. [hese four points and St. Helena 

- nas WN \) AY covered every state of salinity from fully saline marine 
¢ ©. 6 water to practically fresh water under tidal influence 

“ IPSWICH BETHANIA JCT ; only. . 
- Marine Organisms Concerned. 


observing Stations shown\thus © 


Scale: 6 Miles to one inch fl. Many different organisms take part in the destruc 





Map showing Positions of Observation Stations 


myself. We had inaugurated an organised research some time 
before and our results had been so illuminating that we wished to 
extend our operations under other conditions. We therefore 
travelled to Brisbane and interviewed the then Port Engineer, Mr. 
E. A. Cullen, who, however, did not prove sympathetic with our 
ideas. We were becoming pessimistic as our scheme obviously 
necessitated a local association, when Mr. H. A. Longman, 
Director of the Queensland Museum informed us that Mr. C. J. J. 
Watson, of the Queensland Forest Service, was already interested 
in the subject. We therefore called upon him and found a very 
enthusiastic supporter who had been approaching the subject from 
the timber students’ viewpoint. This result was an even better 

one than we had anticipated, as the Queensland Forest Service 
unhesitatingly allowed Watson’s immediate co-operation, and 
sent him to Sydney to study thoroughly the methods in use in our 
port. He then set exactly the same form of test pieces, and 
carried out all the experiments in the same manner as ourselves. 
Quarterly reports were sent by him to us along with specimens for 
determination and confirmation by Iredale and McNeill, and water 
samples for analysis by Johnson. The reports were analysed and 
discussed by the Sydney workers and then at various times these 
revisited Brisbane and autoptically examined all the data 
provided by Watson so that exact comparison has been completely 
achieved. It was decided at the beginning that we would only 
record exactly the destruction done and the conditions governing 
such destruction. This conclusion was forced upon us by the 
fact that previous literature was encumbered by much 
speculation, which was apparently inaccurate, through complete 
ignorance of the attacking factors and environmental stresses. 
Most reports had been prepared either by engineers insufficiently 
acquainted with the complexity of the attacking animals involved, 
or by scientific workers unfamiliar with the nature of the timbers 
In these reports there has 





tion of timber in Australian waters, some belonging 
to the Molluscan class, others to the Crustacean 
class. While the former are usually the more 
dangerous, the latter oft-times do much damage and when 
these work together the rate of destruction may become very 
rapid. In the Port of Sydney the molluscan pests were a species 
of Bankia and one of Teredo with half-a-dozen other kinds 
supporting them. The crustaceans belong to the genera 
Limnoria, Chelura, and Sphaeroma, the first-named being the 
most notable. All of these worked in waters of high salinity. There 
was on record from Sydney Harbour a curious form of Teredinidx 
but we did not meet with it working in our test pieces. This 
turned out to be the most destructive boring animal Brisbane 





Pallets of (A) Teredo, (B) Bankia, (C) Nausitora, 
and (D) Bactronophorus 
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Destruction of Maritime Timberwork in Australia—continued 


waters and was found to live only in waters of low salinity, even 
to apparent freshness. Thus a novel problem immediately 
presented itself, and has provided a neat scientific subject. This 
genus, Nausitora, had been described from the River Ganges, and 
then similar molluscs had been recorded from fresh water else- 
where, but the Brisbane investigation was responsible for the 
recognition that this peculiar development of Teredinidz molluscs 
infested waters of low salinity, even fresh, from India to the 
Pacific Ocean and was a very dangerous and destructive beast. 
It is hoped that this article will fall into the hands of more 
students than the original report so a short sketch of these attack- 
ing organisms is prepared for assistance. As the superfices of a 
shipworm is well known, the best-known being Teredo, the worm- 
like body may be here neglected. The entrance to the burrow is 
blocked by two shellypieces called the pallets; these protect the 
siphons which are exserted for feeding purposes. The boring end 


is similarly protected by two shellypieces of entirely different 
These valves are of complex nature 
appears 


form known as the valves. 


but do not show any great variation and it to be 





Diagram illustrating the twin portions of the boring shell of the 
g 5 portio 
Cobra, or Shipworm 


impossible to distinguish exactly the different kinds by this piece 
alone. On the other hand the pallets are very characteristic and 
provide a sure means of classifying and differentiating these 


molluscs. A valve from inside and outside is here figured with 
figures of a pallet of Teredo, Bankia, Nausitora and 
Bactronophorus. All have stalks which are imbedded in_ the 


integument of the mollusc, but the Teredo has a flattened cup- 


like end. There are many species, but the general form is 
easily determined, the huge tropical associates producing 
a curious projecting stalk, this form being known as 


Bactronophorus. The pallet of the Bankia is of very 
different formation, being a very elongated one made up ot little 
inverted cones fitting into each other. Nausilora recalls this, but 
the cones are flattened and set symmetrically to the stalk as well 
as being basally wider and tapering more. Once these differ- 
ences are grasped the recognition of any Teredinide becomes easy 
as far as the major groupings are concerned. So far no 
Teredinide, save Nausitora, has been found to inhabit fresh water 
or water of low salinity, though attempts have been noted. On 
the other hand Nausitora cannot live in salt water. Of major 
importance in the Port of Sydney was the crustacean Limnoria, 
known as the Gribble in Europe and America. It destroyed soft- 
wood quickly and lived in water of high salinity. This was not 
found in the Port of Brisbane but has occurred outside in high 
salinity water and more recently further north in Queensland as 





noted hereafter. Along with Limnoria, another crustacean, 
Chelura, did a lot of damage in the Port of Sydney, generally 
working alongside Limnoria, but Johnson has recently decided 
that it cannot attack hardwoods. This crustacean has not yet 





and Side 
View of telson (tail-plate) with appendages removed 


Sphaeroma terebrans. Dorsal View 


been reported from Brisbane waters. A _ large crustacean, 
locally known as the pillbug, Sphaeroma, occurred commonly on 
test pieces in the Port of Sydney, but was not found to do much 
damage. Neither did it seem to harm set wharfpiles to any 
extent during our early investigations. This proved to be a very 
serious attacker in Brisbane waters doing a deal of damage in 
water of high salinity even without the assistance of Teredinide 
accomplices. Because, be it well understood, whereas the 
Teredinide work in the interior and destroy wood without dis- 
playing their occurrence, the crustaceans always attack the 
surface and are soon observed. As noted above, the Sphaeroma, 
needed high salinity water, but a close ally, Exosphaeroma, also 
ranges into water of low salinity and has been found doing 
damage in practically fresh water in other parts though not yet 
convicted in either Brisbane or Sydney. Figures of these 
crustacean pests are offered for assistance. Watson found a 
small Mussel (Modiolus) making holes, shallow and of erratic 
occurrence. This Mussel is definitely of a non-boring kind «and 
occurs in millions in water of low salinity around Sydney without 
doing any damage whatever. As far as can be judged thi 
mollusc can be neglected as of no importance whatever although 
specimens have been found attacking. In North Queensland 
wharfage piles are attacked by another mollusc, Martesia, 
which causes a surface attack of an inch or so in depth. This 


S 





(Limnoria_ lignorum) 
enlarged 


“ Gribble ” 
greatly 


attack on large piles is almost negligible, but on small structures 
it has a visible effect. Similarly Pholas has not been known to 
attack wood as yet, but it is destructive to soft stone and may 
attack concrete. A word of warning may be here introduced as 
to the use of concrete in warmer seas. While in the Port of 
Sydney Sphaeroma has been found attacking concrete; no 
molluscan attacker has yet been observed. There is a long series 
of molluscs attacking coral on the Great Barrier Reef and some 
have been seen boring into coral beach rock, a natural 
concrete. This will be referred to later in this article. 
Temperature 

The effect of temperature upon the activity of marine 
boring organisms has been continually suggested, but 
under our climatic conditions it can have little real 
effect. The temperature of the water varies between 
68° and 80° F., rarely rising above the latter and just 
as rarely falling below the former. Consequently there 
is no necessity for cessation of breeding on the part of 
these pests, but we have found that they do have bursis 
of activity, but it is doubted whether this is due to 
temperature. Undoubtedly the animals slow up and di 
during the colder months, but probably most of thes¢ 
have already achieved their life cycle as it is believed, 
e.g., that most Teredinide die after breeding, or at 
least their resistance is lowered so that they perish in the 
cold. The cold months are May to September and it 
may be recorded that many other molluscs are com- 
monly found breeding around Sydney in these months. 
Moreover, these are noted between tide marks wher 
there is more liability to cold than elsewhere. 

Salinity 

Brisbane this is a variable factor as 
the river is liable to heavy flooding, and the country also 
to prolonged spells of dry weather. The floods bring 
down huge quantities of fresh water and carry Nausitora 


In the Port of 








Turpentine pile at Hamilton Old Swamp. Mahogany | beacon down towards the sea. On the other hand droughty 
showing severe Sphaeroma pile in Peel Channel, Moreton a . ° « : 
attack from ow to haif-tide Bay, totally destroyed at half- conditions raise the salinity and thus increase the 
evel. tide level by Sphaeroma, but <a . : fe —_ ‘ . 
rae foam Sesaniniien attuok liability of attack by Bankia, Teredo and Sphaerome. 
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The chief station governing the shipping wharves was at 
Kangaroo Point where the salinity varied about 20 grammes pet 
kilogram falling well below when flooding occurred, and rising 
a little in the dry weather As the seasons vary comparison of 
dates is of little value in this connection. Thus in the autumn of 
1928 the salinity well down to 5 Gr. which then rose to reach 
90 Gr. in July (mid-winter), staying between 15 Gr. and 20 Gr. 
until November when it rose to 30 Gr., only to drop again to 
5 Gr. in February of 1929. The next year saw that low salinity 
in July and the following year a lowest level of 2-3 Gr. in De- 
cember, while on the other hand it kept between 20 Gr. and 
298 Gr. from March, 1931, to June, 1932, a period of continua! 
dry weather without any flooding. This period of droughty 
weather also raised the salinity at Chelmer above 10 Gr., the 
regular low level being 5 Gr. to 10 Gr., very rarely reaching the 


latter. 
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It has been recorded elsewhere that Teredinidz molluscs could 
be killed in boats by the transference of the boat to fresh water. 
This applies to the colder regions of America and Europe, but it 
nust be noted that this cannot be a remedy in the waters adja- 
cent to Sydney and Brisbane. Again, many boats are built of 
Oregon and Kauri, and these are commonly left in the water. <A 
coat of protective paint is applied and this does repel most boring 
organisms as long as the coating is perfect. The slightest 
abrasion, however, allows the attack and this is very rapid in the 
woods above-mentioned. It has become customary to take the 
boats out of the water and keep them on the slips for a week or 
so to kill any attacking organism. This has not been found to 
be specific as sometimes there is sufficient moisture enclosed to 
keep the animals alive, especially if the weather be wet. 


Effect of Pollution 

This had been suggested as a menace to these pests but no 
evidence was offered. The Sydney tests did not uphold this in 
any sense though it was due to a different kind of pollution that 
a remedy was found. The flooding of the river at Brisbane 
brought down a mass of pollution in the form of mud, sticks, 
etc., so that if mud had any effect it would have been seen here. 
On the contrary, although the volume of fresh water reduced 
the salinity in the upper reaches to nil, this had no effect on 
Nausitora at all. It must be remembered that the word pollution 
covers very varied matters, e.g., sewage. This might even be 
beneficial to the pests as it might cause greater growth of certain 
organisms and thus provide a greater food supply for the 
animals. On the other hand pollution from various factories 
might be very injurious to these pests, as in the case of Gas 
Works. The refuse oil so covered the piles that no attack was 
possible between tide marks and probably also prohibited the 
approach of surface swimming organisms such as the swimming 
stage of the molluscs concerned. 


Timber Resistance 

The chief objective of the Queensland Forest Service was the 
understanding of the resisting powers of the various Queensland 
imbers for use in the commercial world. Consequently many 
test pieces were subjected to the varied conditions outlined, and 
inder regular supervision. Watson was very well qualified to 
ittend to this aspect and his conclusions are of great value to 
every investigator. The Sydney investigations had definitely 
roved the great resisting powers of Turpentine (Syncarpia 
aurifolia) in that port, but it was well known that Turpentine 


was by no means so resistful elsewhere. The Brisbane 
experiments have confirmed the reliability of Turpentine against 
Teredo and Bankia attack, but have shown its partial failure 
against Sphaeroma and especially against Nausttora. No other 
wood was however found to resist Sphaeroma and Nausticra 
under the same circumstances in Brisbane waters, though the 
local Satinay (Syncarpia hillii) and Blue Gum (Eucalyptus 
tereticornis) were found to be almost equal in resistance to 
Bankia and Teredo. The foreign Greenheart (Nectandra 
redioei) was tried but failed entirely against Nausttora, although 
proving fairly resistant against Teredinida forms and Sphaeroma. 
A large number of tests of Australian timbers has shown that, 
unde! normal marine conditions, Turpentine (Syncarpia 
laurifolia) has the greatest resistance to Teredinide& animals, fo! 
lowed by Satinay (Syncarpia hilli), Blue Gum (Eucalypius 
tereticornis) and Brush Box (Tristania conferta) with Swamp 
Mahogany (Tristania suaveolens) \ll were attacked by 
Sphaeroma according to the softness of the timbers, but mosi 
other timbers, such as Red Bloodwood/(/Eucalvptus corymbosa), 
Spotted Gum (Euc. maculata), Grey Blackbutt (Eu 


pilularts), Yellow Stringybark (Euc. acmenioides), Rose Gum 
(Euc. grandis) and Grey Ironbark (Euc. paniculata), were 
readily attacked by leredinida forms Yellow Penda 


(Xanthostemon pachyspermus) although resisting Teredinid was 
particularly susceptible to Sphaeroma owing to its softer fibre 
Douglas Fir (Pseudotsuga taxifolia) locally known as ‘‘Oregon 
was always used as controls in all the experiments on account ot 
its extreme vulnerability to every kind of attack, molluscan and 
crustacean. Almost anywhere the control pieces were totally 
destroyed within a year, rarely lasting under favourable cond 
tions, as long as two years. A recent experiment in the Port of 
Svdney gave total distruction of an Oregon test piece in the short 
period of three months. 
Since the issue of the 
carried out in the treatment of woods and their resistance 
The latest conclusions as to the resistibility of untreated samples 
used in conjunction with various treated woods is here given 
TURPENTINE.—Sawn timber at Kangaroo Point still shows re 
sistance to all Teredinine attack, but Sphaeroma attack continues. 
It is definitely concluded that this wood is practically immune to 
attacks by Teredo and Bankia, i.e., in water of high salinity 
GREENHEART.—Sawn timber set with above shows less attack 
by Sphaeroma, but is definitely inferior as regards Teredo and 
Bankia, and as above noted greatly inferior as to Nausitora, 
although the last-named destroys Turpentine 
BLUE Gum.—Sawn timber stationed at St. Helena appears to 
be as resistant as Turpentine, that is immune to attacks. Spotted 


srisbane Report experiments have been 


Gum sawn timber has no 
Te redinidz 





resistance to 

attack. 

At the same time round 
unsapped Piling was tested 
with results similar to those 
for sawn timber cited 
above. ‘“So far as the 
true wood is concerned the 
sapwood is not resistant.” 
Spotted Gum is so suscep- 
tible that the conclusion is 
‘‘ for unprotected under- 
water work as_ unsatisfac- 
tory.”’ 

NOTE.—Untreated Tur- 
pentine and Brush Box 
test pieces set at Balboa, 
Panama Canal zone were 
reported to be still sound 
after eight years’ ser- 
vice, although limited 
Teredinide attack, as 
well as Limnoria, Mar- 
tesia and Hiatella at- 
tempts were noted. 


After the exact deter- 
mination of the resistant 
value of timber in Brisbane 





waters a long series of Metal Floating Collar in posi 

. . ; : fe . tion around a Turpentine Pile 
experiments with treated This pattern is being still fur 
timbers was undertaken by ther developed and also supple 

- : mented with a fixed fabric type 
Watson who now reports for use on piles which it is not 
; ll 2 possible to treat with the float 
as follows:— ing type 


Open Tank Creosoting 


This treatment of sound sapwood was generally effective at 
Chelmer, although determined efforts had been made by 
Nausitora and Teredo to attack the test pieces. At the end of 
twenty-six months the ends (cross sections) showed heavy attack 
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in the truewood and heart of Rose Gum, Blue Gum, Satinay, 
Grey Ironbark, Spotted Gum and Blackbutt, apparently due to 
leaching, while the ends of Brush Box and Hoop Pine remained 
sound. At this time the heavily creosoted sapwood zones of all 
but one of the samples were perfectly sound, although abundant 
evidence of heavy initial attacks was seen. The exception was 
Spotted Gum which contained large healthy Nausitora in the 
sapwood zone. This portion was defective and liable to greater 
leaching than the other species as a result of Lycus tunnellings 
during seasoning. Eight months later Nausitora had penetrated 
the creosoted sapwood of Brush Box to a depth of half-an-inch 
and then died, leaving the remainder of the sample sound. Hoop 
Pine remained sound throughout, while Spotted Gum was practic- 
ally destroyed. With the exception of the defective Spotted 
Gum and the abandoned attack on Brush Box, the heavily 
creosoted sapwood zones were not penetrated and remained quite 
sound. 

At Kangaroo Point at the end of the thirty-four months a few 
examples showed light Sthaeroma attack, but no Teredinine 
damage, all samples remaining sound. In the same time at St. 
Helena (Moreton Bay) similar Sphaeroma attack on tops and sides 
was experienced, the samples remaining generally sound, except 
for Grey Ironbark and Spotted Gum, which have suffered heavy 
Bankia penetration in the true wood. In all cases the heavily 
creosoted sapwood zone remained sound. 


Brush Creosoting 
This treatment definitely failed after two years at Kangaroo 
Point and St. Helena. At Chelmer the sample was lost, but as 
the attacking borers are most destructive at this station, a shorter 
life would be expected here. 


Charring and Creosoting by Spraying 

This treatment only protected timber for a few months as at 
Chelmer the test pieces were attacked within eighteen months and 
were half destroyed before the end of twenty-six months. At 
Kangaroo Point the attack by Teredo had begun at the examina- 
tion after twenty-one months and the pieces were half destroyed 
at the end of thirty-four months. Similar failure was seen at St. 
Helena where heavy attack by Bankia and light attack of 
Sphaeroma were reported at the examination after twenty-seven 
months. 

Timbers Treated 

Hoop Pine has given the best results under the most severe 
conditions, due probably to the greater absorption of creosote. 
Creosoting does not entirely prevent Sphaeroma attack while 
leaching at once allows attack on any timber. 


Cuprinol Treatment 
Southern Kauri, a wood very susceptible to attack, tank treated 
and saturated throughout the wood with Cuprinol, was found 
to have suffered no attack after immersion for twenty months at 
Chelmer and Kangaroo Point, and after seven months at St. 
Helena. This experiment is still under way. 


NOTE.—Lest it be concluded that we were prejudiced in favour 
of Turpentine I would explain that Watson was en- 
deavouring to find Queensland timbers that were suit- 
able as Turpentine is mainly a product of New South 
Wales, and its use does not benefit the Queensland 
Forest Service. 


Remedial Suggestions 


From our experience we have concluded that most of the 
damage is done just below low water mark though there appear 
to be exceptional cases. Nevertheless it seems that if means 
were devised to safeguard this danger area we would approach 
a temporary solution of the problem. Thus a three-fold pro- 
tective system such as first, the selection of Turpentine of which 
we know the heartwood is immune; preserve the bark as indi- 
cated by all the Sydney experience; creosote the bark and sap- 
wood to the fullest extent. Then if the slightest attack should 
be noted use the creosote collar process. There seems no 
reason, if such precautions be taken, that Turpentine should not 
last at least fifty years. It has been pointed out that such a life 
is unnecessary as progress makes structures obsolete in this time, 
but it has also been proved that piles may be drawn and used 
again as long as they do not suffer from these boring organisms, 
the timber itself being unaffected by use. The cost of Turpen- 
tine, we are assured, is only about one-third that of concrete, and 
such a life would never allow the dispensing with of timber, 
especially as we are not so sure that concrete will stand up as 
well, there being already cases of concrete destruction and a 
concrete wharf has not the resiliency of a timber one. 


Collar Creosoting Process 


This process, which was originated by R. A. Johnson through 
the Sydney investigations, appears to be the greatest advance 
in protective work recently made. By means of this, standing 





piles may be treated with creosote, which will kill all surface 
attackers, such as Sphaeroma, Limnoria, Chelura, Pholas, 
Martesia, etc., and further destroy all forms of Teredinidze mol- 
luscs which attack about tide levels. The method of employing 
the floating collar is detailed, but here it may be epitomised 
briefly. A cylindrical hinged galvanised iron casing supported 
on floats is placed about a pile leaving a freeboard of about 
18-in. A maximum depth of cylinder is 8-ft. Any toxic rela- 
tively non-soluble liquid with a suitable specific gravity can be 
used. This moves up and down the pile by the motion of the 
tide, and in the Port of Sydney a treatment of twenty-four hours 
has been found to destroy all crustacean and such-like surface 
borers. In the Port of Brisbane, owing to greater tidal range, 
time of treatment may be longer, but half-yearly treatment 
should keep all timbers in good condition from surface workers. 
So far, the treatment has also kept molluscan pests under con- 
trol, as it kills most and prevents attachment of young as the 
creosote to a certain extent penetrates the wood surface. 


Concrete Structures 


It had almost become customary to use concrete for wharves 
in Queensland due to the fear of attack on timber of various 
marine organisms. The investigation carried out has shown that 
timber can be used effectively in many places and as it is much 
more economical the advantage in use is all in favour of timb« 
However, some engineers from a bitter experience have forsworn 
timber altogether for concrete, and it may be pointed out that 
the latter material is not altogether immune from attack by mo!- 
luscan and crustacean enemies. When this is admitted the lack of 
elasticity in a concrete structure, such as a wharf used to heavy 
bumping, must swing the scales altogether in favour of timbe 
While it is admitted that theoretically Watson would be preju- 
diced in favour of timber it may be observed that the other three 
are altogether without prejudice, and the fallibility of concrete 
advanced from practical experience only. There are instances 
on record of attack in the Port of Sydney by Sphaeroma on con- 
crete and many molluscs attack rocks of various kinds. How- 
ever, at Low Isles on the Great Barrier Reef, Queensland, a 
British Scientific Expedition investigated the destruction o 
coral. It was proven that perhaps the greatest agents in th: 
demolition of huge coral blocks were molluscs of various kinds. 
Several species of Date Mussels and Rocellaria worked indus 
triously and honeycombed the boulders until the wind anc 
weather finished them off. On these isles is a rock known as 
coral beach rock, which is a natural concrete, being formed 
very similarly, and this was also attacked by these borin; 
organisms. It seems a logical conclusion that in tropical climes 
concrete structures would be liable to similar attack. To be 
forewarned is to be forearmed and precautions should be taken 
to watch all concrete structures for signs of attack. Throughout 
these investigations we have been strenuously advocating that a 
continual watch be held in connection with all marine timber 
structures and now we add concrete as well. 

ADDENDUM.—lIn order to check these Brisbane results, test 
pieces of Oregon, Turpentine and Satinay have been placed at 


Bundaberg, Seymour River near Ingham, Townsville and 
Cairns. Reports for the first year’s trial have come in. 


BUNDABERG, in the River Burnett, Oregon test pieces were 
totally destroyed by Nausitora in six months and there was a 
slight attack on the Turpentine. 

SEYMOUR RIVER, near Ingham, the Oregon test 
destroyed by Teredo within the year while there was no attack on 
the Turpentine. 

TOWNSVILLE.—The Oregon test piece showed 70% destruction 
in eleven months, almost astonishingly by Limnoria, Dicyathifer, 
Martesia and Teredo in conjunction, the bulk of the damage be- 
ing done by the first-named. There was a very slight attack by 
Martesia on the Turpentine and Satinay. The salinity of the 
water was determined at 24.3 grammes per kilo. 

Cairns.—The Oregon test piece was destroyed 80% in the 
twelve months, the attacking pests being Teredo and Dicyathifer, 
the former being small’and numerous, the latter large and soli 
tary. The Satinay scarcely attacked, a few Martesia only being 
present. 


piece was 
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The Development of the F loating Pneumatic 
Grain Elevator’ 


By Dr. CARL A. E. MUELLER, V.D.1; V.B.L.; H.T.G. (Brunswick) 


Influence of Pipe Bends 

In the early publications on pneumatic conveyance one ever 
and again meets with the assumption that the mixture of grain 
and air moves through the pipe like a fluid and hence that 
curves are without infiuence on the transportation. As a result, 
until the beginning of the century, elevators have been built 
witout regard to placing the receivers comparatively low, and 
the pipe was brought into the ship’s hold with several bends 
an curves. A low construction permitted the use of a small 
por toon, which was advantageous, for instance, in the Port of 
Lo don. 

1 actual fact, every bend causes a check in the pipe of the 
gr. n, Which is carried by the air at a high velocity and there 





Fig. 14. Steam-driven Air-pump of a Floating Pneumatic Elevator 


is on each occasion a demand for renewed energy-consuming 
acceleration. 

[he low suspension of the pipe also restricts its free motion, 
since the trunk is inclined to grip the edge of the hatch. The 
nozzle pipe is not inclined to follow the retreating surface of the 
grain heap and fails to obtain a satisfactory intake of the grain 
into the nozzle. 

In Fig. 10, which shows a view taken in 1909 of the Nord 
Deutscher Lloyd elevator built in 1896, the unsuitable position 
of the suction trunk can be seen. Moreover, whereas in 1896 
the height of the tower and the horizontal discharge of the 
suction trunk may have corresponded in some measure to the 
stain steamers of that time, in the course of years the vessels 
had so increased in size, that the trunks, as may be seen in the 
picture, could only be introduced into the holds by means of 








Fig. 15. New Elevator in Hamburg Harbour 


lranslated from the German original in the Jahrbuch der 
H: enbautechnischen Gelleschaft, Vol. XVI, published by Julius 


“poinger, Berlin. 


(Continued from page 74) 


numerous bends. It also appears that, in these circumstances, 
the output shrank to only about one quarter of that which was 
obtainable when the elevators were first built. This warranted 
the Nord Deutscher Lloyd, when ordering a new elevator in 1913, 
to specify a much higher tower and much further projecting 
suction trunks than they had been accustomed to use with the 
usual elevators. 


A third circumstance must also be noticed, which led to a 
considerable power demand. It has already been mentioned 
that until a few years ago the London Corn Exchange only 
permitted the grain to be weighed in lots of 250 Ibs. and, mort 
over, allowed a large quantity of the discharged grain to b 
filled into sacks directly upon the elevators. Moreover, there 





Fig. 16. Freely suspended suction 


trunks in the interior of a storage space 


came to London direct from the Russian har 
bours on the Baltic Sea and Black Sea, many 
grain ships, with 40 and more parcels of grain. 
As, in addition, the lighters in the Port of 
London are very small, it is readily under 
standable that the operation must have often 
been interrupted, and thereby the daily output 
was essentially reduced. It has been already 
inentioned that the actual output figures 
attained in London amounted to scarcely half 
the specified discharging capacity. 

In the harbours of Hamburg, Rotterdam, Amsterdam and 
Antwerp, on the other hand, large grain ships without or with 
but few parcels of grain, were steadily discharged into the large 
Rhine and Elbe boats, so that it was gradually possible to 
utilise uninterruptedly the full capacity of the elevators, which 
in any case was already greater than that of the London 
elevators. 

Later London Developments 

The successful results of German elevator construction 
stimulated Mr. A. H. Mitchell, already mentioned as one 
of the departmental Engineers of — the Port of London 
Authority, to engage in the reconstruction of the London 
elevators. He had already made a remarkable improvement 
in the design of floating-bucket elevators, which he provided 
with an universal movement, the so-called cantilever suspension. 
On the basis of his experience in the construction and operation 
of ships’ elevators, he believed that a complete change in the 
suspension of the suction trunks would greatly increase the 
utility of pneumatic hoists, and he projected the building of an 
elevator which could lie with either its beam or its stern against 
a ship and so could work ‘‘ side-on ’’ o1 With this 
aim in view, in 1911 he rebuilt the elevator ‘‘ Chicago,’’ already 
mentioned, which was the prototype for all the elevators subse 
quently constructed for service in the Port of London, and also 
for most of the elevators built in England 

As already stated, the ‘‘ Chicago ’’ differed from the other 
elevators in London, in that the suction trunk projected over 
the stern and the elevator worked ‘‘ end-on.’’ Mr. Mitchell 
placed the receiver on the deck. On its feed pipe, which is 
rotatable about its perpendicular axis, are two self-supporting 
conduction pipes inclined obliquely upwards, connected through 
a ball joint instead of a movable pipe, and these need no inter 
mediate spar suspension. 

The armoured bends at the upper ends of these conduction 
pipes are connected through movable pipes with perpendicu 
larly hanging suction trunks. The suspension ropes run over a 
pulley, which is situated perpendicularly over the axis of rota 
tion of the feed pipe in the receiver, so that without any further 
assistance, the two suction trunks can swing through an angle of 


‘ end-on.”’ 




















“e 


and hence the elevator can work both ‘“‘ side-on ”’ 


” 


over 270°, 
and ‘‘ end-on. 

By means of the downward inclined position of the conduction 
pipe, Mr. Mitchell contrived that the purely pneumatic transport 
should be confined to the vertically rising suction trunk, while 
in the inclined conduction pipe the grain would slip down by 
its own weight. The very great length of the conduction pipe 
aliows the elevator to work with very large ships. Mr. Mitchell 





( working grain in 
with suction trunks suspended at 
the Ship’s Deck 


Fig. 25. Standard Elevator 
Rotterdam, 
increased height above 


did not introduce any change in the air-pump. By _ recon- 
struction, the peak capacity of the ‘‘ Chicago ’’ must have been 
raised from 80 tons per hour to 135 tons. As the elevator was 
exclusively used for sacking-off, and, in consequence, there was 
only room for a certain maximum number of operators, the 
output was, however, reduced by diminishing the revolutions of 
the engine from 60 to 30. In this way an hourly output of 
90-100 tons was obtained with an energy consumption of about 
1.2 h.p. hours per ton of grain discharged. 

There is obviously one defect in this method of suspending 
the suction trunk, in that the pulling or releasing of the ropes 
not only lifts or lowers the conduction pipe, but also displaces 
the suction trunk to the same degree in a horizontal direction. 
In later use, this has been corrected by inserting a movable 
telescope piece in the suction trunk. This arrangement was first 
applied to the elevators ‘‘ Turbo I’’ and ‘‘ Turbo II,’’ which 
were placed in service in the Port of London in 1914 and, later, 
to the eight elevators delivered in 1916 to the English and 
French military authorities. 

As may be seen in Figs. 18 and 19, these elevators differ from 
the reconstructed ‘‘ Chicago’’ as regards the arrangement of 
the suction trunk in that the two conduction pipes are not 
taken separately to the teed pipe of the receiver, but one single 
conduction pipe is provided, the forked upper end of which is 
connected by two armoured bends to the vertical suction trunks. 
The ropes for the operation of the telescope pipe run, as shown 
on Fig. 19, over pulleys which are placed on the bends and 
also over the knee in the conduction pipe. The lifting and 
lowering of the pipes, the changing in length of the telescopic 
pipe, and the swinging of the whole suction trunk frame are 
performed from a control station by electrically-operated 
winches. In the elevators built since 1914, the energy consump- 
tion per ton of grain transported, amounts to about 1 h.p. hour 
as with the German elevators. 

In the two elevators, ‘‘ Legion ’’ and ‘‘ Phalanx,’’ put into 
commission in 1922, the telescopic section is not in the suction 
trunks, but is placed in the inlet pipe to the receiver. The low 
position of the receiver with the valve below the deck of the 
pontoon compels the introduction of bucket conveyors to raise 
the grain up to the weighbridge. All the elevators so arranged, 
including those supplied from England to the English and French 
military authorities, were fitted with a large number of 250 lbs. 
(or 100 kgs.) scales, which can be used both for sacking-off and 
also for the weighing of loose grain. Some of the elevators have 
also special transporters for handling full sacks. The weighing 
room, over which there is a spacious grain holder, is so high 


that the grain can be discharged in a stream through loading 
pipes into boats lying all along its breadth. 

The latest elevator in the Port of London is the 
Wiles,”’ 


‘* Thomas 


which was put to work in 1931. It resembles in external 
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reconstruction of 
but its dimensions and capacity are far greater, 
but this can be occasionally 
The highest peak load attained amounted to 


form the elevators which were built after the 
the ‘‘ Chicago,”’ 
It is rated at 150 tons per hour, 
raised to 170 tons. 
250 tons per hour. 

It is also no longer fiited with numerous small scales, but with 
two large weighbridges, each of 1-ton loading capacity. Contrary 
to its predecessors in the Port of London, it has two feed pipes 
into the receiver, each of which by means of an electrically- 
driven winch mechanism can be swung through 270°. The two 
suction trunks are forked below the telescopic tube so that the 
grain loading is performed with four suction nozzles, each of 
150 millimetres diameter. The switches of the motors for the 
service of the suction trunks are placed in an elevated control 
position, from which the whole of the operations can be watched. 
The pontoon, 25 metres (82-ft.) by 10.8 metres (35}-ft.) by 
3.8 metres (12}-ft.), is provided wiih ballast tanks for the auto- 
matic maintenance of trim. The vertical two-cylinder air pumps 
are driven by a vertical compound steam engine of 220 h.; 

It may be objected that the simple suspension in the German 
elevators (Fig. 26a), where there is only one motor for each 
suction trunk, should be considered technically preferable to the 
English type (Figs. 26b, c and d), as here no hindrance «an 
occur laterally to the to-and-fro swinging of the suction trun! s. 

Opinions are divided as to the pros and cons of the ‘wo 


arangements. The preference for the one or the other is <|so 
conditioned by established practice in the several ports. It 
should, however, be remarked that in the Port of Liverp ol 


the newly-built elevators all favour the German normal susp °n- 
sion. 


While the special control mechanisms of the London eleva or 


have been developed into a standard type, one finds a grat 
variety in the lay-out of the machinery. The rebuilt ‘‘Chicag >‘ 
still retained its horizontal steam engine with the air pun ps 


coupled on be hind. On the other hand, the elevators ‘‘Turbo 
and ‘‘ Turbo II,’’ put into commission in 1914, were each p:o- 
vided with a 4-stage turbine pump running at 2,700 r.p.1 


which was driven through a 10 to 1 gear by a 4-cylinder Dic el 
engine. The eight clevators built during the War for tie 
English and French military authorities were driven by vertical 
steam engines, similar in form and arrangement to those in the 
German elevators. Since the machinery, especially the gear boxes, 
of the Turbo elevators gave rise to various stoppages at an early 
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Fig. 26. Diagrammatic Views of various suction-trunk suspen- 

sions:—{a) Original suspension, which is maintained in 

German Elevators. (b) Mitchell's suspension of the suction- 

trunks. (c) Suspension of the suction-trunks in the Elevators 

“Legion” and “ Phalanx.” (d) Mitchell’s cantilever-suspension 
of the trunks applied to the Elevator “Gary Owen” 


date, the turbines have been replaced by new engines. The 
elevators, ‘‘ Legion ’’ and “‘ Phalanx,”’ built in 1922, once again 
were provided with air pumps, driven directly by a slow-running 
Diesel engine. 
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Fig. 17. The Elevator “Chicago” alter reconstruction 
to Mr. Mitchells design 





Fig. 18. Elevator “ Turbo IL” in the Port of London 








Fig. 19. English Elevator supplied to the English Military 
Authorities during the War 





“ig. 21. The Elevator “ Thomas Wiles” in the Port of London 








Fig. 23. The Elevator “Alpha” in the Port of Bristol 





Fig. 20. German-built Elevator in Alexandra 
Dock, Liverpool 


“Grain Elevator No. 1” at the Port of Cardiff 
(now working at Sharpness) 
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‘Thomas Wiles’’ also had a vertical steam 


The elevator 
engine and air pump lay-out, but, in this elevator, the two air- 
pump cylinders instead of being placed on both sides of the 
steam engine, are located together at one end. 


West Coast Port Elevators 


The floating pneumatic grain elevators in the ports on the 
West coast of England are arranged quite differently. Shortly 
before the War, the Luther Company supplied to the United 
Grain Elevator Co., of Liverpool, an elevator, which was 
designed like those on the Continent. The delivery of two 
further elevators was delayed owing to the War. This first 
German elevator delivered to England, strongly influenced 
the design of those built in England, so that the horizontal con- 
struction of the machinery was finally abandoned and, with the 
exception of the two elevators, ‘‘ Turbo I’ and ‘‘ Turbo II,”’ 
all elevators were equipped with vertical air pumps, and at the 
same time, as in the German elevators, the pumps were fitted 
with a large number of small freely suspended valves. 





in the Port of Bristol 


Fig. 27. The Elevator “ Beta” 

In the Port of Liverpool, where the grain handling more 
closely resembles the conditions at the ports on the Continent, 
as large grain cargoes are delivered to comparatively large 
lighters, the form and capacity of the German elevators have 
been adhered to. The majority of these elevators are, however, 
also provided on the suction side with a belt conveyor in a 
frame, by means of which the grain can be carried over the ship 
to the quay into sheds or to the belt conveyors leading to the 
large grain warehouses. 

Most of the elevators in Bristol, Cardiff and Sharpness are 
similarly fitted with this type of belt conveyor, as in these ports 
a large quantity of grain is discharged directly into sheds on the 
quays or into large grain warehouses. The capacity of the belt 
conveyors in these warehouses is so large that they can take the 
quantities discharged from the elevators without difficulty. 

Special mention should be made of the elevator ‘‘Alpha,’’ put 
to work at Bristol shortly after the War, as the pontoon and 
lower part of the tower were constructed in reinforced concrete 
on account of the shortage of iron at that time. 

The transporting capacity of this elevator was specified to be 
180 tons per hour, but at the acceptance trials it rose to 230 
tons. Its three pipes can, as in the German elevators, only be 
swung on the one side, and it can only work “ side-on.’’ The 
pipes are, however, arranged according to the prototype of the 
newer London elevators. The three self-supporting downward 
sloping conduction pipes are connected to one still compara- 
tively highly-placed receiver, and a retractable telescopic section 
is inserted in each of the perpendicular suction trunks. 

The machinery, which resembles that of the London elevator 
‘‘ Thomas Wiles,’’ consists of a two-cylinder vertical air pump 
and a 240-h.p. compound steam engine running at 125 r.p.m. 
Some years ago, the steam engine was replaced by a Diesel 
motor. An extendable boom, 24 metres (79-ft.) long, containing a 
belt conveyor allows the discharged grain to be brought over the 
ship to the quay. The operation of the conveyor can be well 
observed from the control tower placed high up at the top of 
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the tower, and the switches for the suction trunks and belt con- 
veyor motors are also there. Ballast tanks built into the pontoon 
regulate the trim of the elevator. 

[he elevator ‘‘ Calais’’ at Bristol, originally built for the 
English military authorities and subsequently taken over by the 
Port of Bristol Authority, has also had a Diesel engine substi- 
tuted for its steam engine, so that now all three floating eleva- 
tors (including the ‘‘ Beta’’ mentioned below) are driven by 
Diesel motors. 

“Grain Elevator No. 1’’ supplied later to the Port of 
Cardiff, shows a similar arrangement, except that the pontoon 
and tower are of steel, instead of reinforced concrete. 

Its capacity is smaller than that of the ‘‘Alpha ”’ in Bristol, 
being only 120 tons per hour, corresponding to which it has only 
two suction trunks. In both elevators the weighbridge is placed 
under the grain valve. The weighed-off grain is either raised 
on to the belt conveyor by buckets, or is led to a discharge pipe 
for the loading of lighters. 

In the elevator ‘‘ Beta ’’ at Bristol, the London type of English 
elevator has been adapted to the conditions in a West England 
port, in that the numerous small 250-lbs. scales have b en 
retained, being the sole example in the West of England. 

The receiver stands directly on deck. Above it rises he 
suction trunk tower, of which the upper part can be rota ed 
through 360°, about the axis of the receiver. In addition to ‘he 
suction trunks, this rotatable tower carries a projecting lelt 
conveyor between the two trunks. The control station is in ‘he 
top of the tower. In a second tower frame over the engi e- 
room there are, as in the London elevators, but quite excepti: n- 
ally in the West of England, eight scales, each of 250 s. 
capacity, from which the grain can be discharged to either s: le 
of the elevator, according as it is to be shot loose into the light r, 
or first to be sacked. Owing to the complete rotary freedom of 
the suction tower it is possible, as in the newer London elevat 
to work both “‘ side-on ’’ and “‘ end-on.’’ The hourly capacity 
amounts to 150 tons. A four-cylinder Diesel engine drives a 
vertical two-cylinder pump through an enclosed gear box. 


The New ‘* Garry Owen ”’ 


A wholly different arrangement appears in the elevator 
‘“ Garry Owen,’’ working at the Port of Limerick. It h 
already been mentioned that in 1896 an elevator of this nan 
was installed as the fourth in the series of appliances of this 
kind. In 1921, Messrs. J. Bannatyne and Sons, Ltd., acquired 
a new elevator, which was substituted for the old one and 
received the same name. Like the first ‘‘ Garry Owen,’’ the ne 
one was self-propelling. A vertical compound steam engine of 
950 h.p. gave it a speed of 11} knots, when towing a lighter of 
some 1,600 tons dead-weight. 

Externally, this vessel resembles an ocean-going tug rather 
than a grain elevator, and, when there is no grain to be moved, 
it is transferred to tug service. The arrangement of the suction 
trunks is especially remarkable, as on account of the small beam 
(only 7.8 metres—26-ft.) it must be fitted as low as possible. 

This gear is designed as a completely cantilever boom, in 
accordance with Mitchell’s patent. Two suction trunks with 
their armoured bends are connected to a double pipe constructed 
as a free boom, which swings about a horizontal axis in a vertical 
plane. The fulcrum block can in its turn swing back and forth 
in a vertical plane. By the first motion one can move the 
suction trunks up and down, and by the second motion they can 
be moved backwards and forwards. The double pipe is con 
nected at the first trunnion through a ball joint, with a second 
almost perpendicular pipe, which is connected at the second 
trunnion with the feed pipe into the receiver. It is a condition 
of such an arrangement of the pipes that the purely pneumati« 
process, as in Mitchell’s reconstruction of the ‘‘ Chicago,’’ shall 
be confined to the vertical suction trunks, while the grain flows 
by gravity only through the discontinuities of the pipe at the 
trunnions. Otherwise, the grain would be very liable to damag« 
in the trunnions. 

In addition, the whole suction trunk system can _ rotate 
through 360° about the vertical axis of the receiver, and each 
suction trunk is provided with its own retractible telescopic tube 
While the old ‘‘ Garry Owen,’’ except when delivering without 
weighing, could only discharge the grain by air pressure, th« 
new ‘‘ Garry Owen ”’ is in a position to discharge the grain both 
by air pressure, and by bucket conveyors. Pressure transmis- 
sion only comes into question when, owing to heavy seas, the 
ships in the lower Shannon are rolling. On the other hand, 
the bucket conveyor is only used to-day for discharge when 
grain sucked from a ship or a lighter is being discharged on to 
a quay. With pure suction the capacity is 150 tons per hour, 
with combined suction and pressure about 120 tons. Figures 
of 200 and 135 tons per hour have, however, been actually 
attained. A compound steam engine of 350 h.p. drives the two- 
cylinder air pumps. 


(To be continued). 
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POWER STATION 


One of the largest Coffer Dams 


ever constructed 

The photograph shows the Coffer Dam for 
the Pump and Screen Chambers in the early 
stages of construction. 
The Coffer Dam, measuring |54 feet by 81 feet, 
is formed of K.II1 section Piles, 60 feet in 
length, which were driven 57 feet into earth 
and clay, through peat, ballast and chalk, 
with a No.9.B2 McKiernan Terry Hammer. 

Engineers : Merz & McLellan and Sir Alexander 

Gibb & Partners. 

Contractors : Holloway Brothers (London) Ltd. 
Our Technical Department is at the free disposal of Engineers 
and Contractors for the preparation of designs and estimates 
for any work involving the use of Steel Sheet Piling. 


Descriptive Booklet and full particulars will be supplied on 
request to London Office. 


DORMAN LONG &Cc.LTD. 


London Office: MIDDLESBROUGH 


Terminal House, 52 Grosvenor Gardens, S.W.|! 
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Training in Port Practice for Indian Engineers. 


A scheme has been approved for training graduates from 
Indian Universities at Indian ports in dock and_ harbour 
engineering, facilities for which are stated to have been hitherto 
lacking or deficient. The Port Trust of Bombay have arranged 
to take three probationary engineers on a three years’ agree- 
ment for the purpose of training them to meet the future require- 
ments of the service. 


Grain Exports at Sorel. 


Che Port of Sorel established a record for grain shipments 
during the past season, the total reaching 36,734,498 bushels, 
| comprising 24,481,178 bushels of corn, 10,064,496 bushels 
o! wheat, 2,188,824 bushels of barley and 651,109 bushels of 


sova beans. Last year’s total was 30,488,648 bushels higher 
thin that of 1937, and exceeded the port's previous best year 

136) by 12,395,445 bushels. 

N-w Soviet Icebreaker’s Maiden Voyage. 

Che icebreaker ‘‘ Lazar Kaganovich,”’ built at the Marty 
Scipyards in Nicolaieff (Ukraine), recently sailed from the 
¢« mmercial Port of Nicolaieff on her maiden voyage. The 
nw icebreaker, built in the Soviet Union to the order of the 
Northern Sea Route Administration, has a _ displacement «f 
11,000 tons, and her three engines can develop a_ total of 
1,000 h.p. 

Shipping at the Port of Sydney. 


A new record for the total volume of shipping entering the 
rt of Sydney, New South Wales, was established in the year 
ended June 30th last. The total volume was 20,326,104 tons, 

increase of 1,174,710 tons, compared with the previous 
record year, 1936-37. The number of oversea vessels to enter 
the port during the year was 1,460, an increase of 58 on the 
I 


lumber in the preceding year. Although imports reached a 
ew record, exports showed a decline of more than £9,500,000. 


Proposal to Ship Oil from Vancouver. 

Following the expansion of the Turner Valley oilfield, it is 
probable that oil shipments will be made through the Port of 
Vancouver. Recently, the Vancouver Board of Trade appointed 
a committee of the mining bureau to make a survey of the 
transport facilities for Alberta oil, and the committee have 
reported that, in their opinion, Vancouver is the natural outlet 
for the export of this commodity, and would be in a position 
to provide competitively economical transport in comparison 
with other routes. 


Dry Dock at Brixham nearing completion. 


A small graving dock, 135-ft. in length, 40-ft. in breadth, 
with a depth of 14-ft. over sill, is now nearing completion at 
Brixham Harbour. The dock, which is owned by Messrs. J. W. 
and A. Upham, will be used chiefly for small coasting vessels, 
and being well inside the harbour will give adequate protection. 
As, at present, there is no other small dock between the Bristol 
Channel Ports and Southampton, the new dock will be of con- 
siderable commercial importance to Brixham Harbour. 


New Jetty at Khorram Shahr. 


The Iranian Customs Authorities have voted the sum of 
7,000,000 rials for the construction of a new jetty on the Shatt-al- 
Arab at Khorram Shahr. The jetty, which will be “‘T’’ shaped, 
will project into the river for a distance of 85 metres (279-ft.), 
and the depth alongside the berths, at L.W.O.S.T., will be 
8 metres (26-ft.). The width of the jetty will be 15 metres 
(49-ft.), and the length of the ‘‘T’’ head on the berthing side 
will be 125 metres (400-ft.). The contract has been awarded to 
Messrs. Sentab and Company, and it is estimated the work will 
take about 15 months to complete. 


Proposed Volga-Don Canal. 


A plan is being considered for the construction of a canal 
from the Volga to the Don. A large dam, about 40 metres 


(131-ft.) high, would be built on the River Don, in the Kalatche 

strict, and at the spot where the River Volga flows nearest to 
he Don a canal, 40 km. (24.8 miles) in length, would be con- 
ructed linking the two rivers. On the River Don, between 
\alach and Rostov, six locks are contemplated, and the river 
ill then be navigable over most of its length. It is estimated 
the work would entail the removal of approximately 313,000,000 
cu. m. of earth, of which 103,000,000 cu. m. would be used for 
embankments. 
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Warehouse for New Dock Estate, Southampton. 
The Southern Railway have plans in hand for the construc- 


tion of another warehouse at Southampton. The new building, 
which will consist of six storeys and a vault, will be on the 
most up-to-date lines, with the necessary loading platforms and 
equipment. Rail and road access to the warehouse will also be 
afforded. 


Improvements at St. Andrew’s Dock, Hull. 


The London and North Eastern Railway has placed a contract 
with Messrs. A. Jackaman & Son, Ltd., Slough, in connection 
with the improved facilities at the Hull Fish Docks. The work 
includes the widening of the waterway between St. Andrew's 
Dock and Extension; the provision of a new swing bridge across 
the widened waterway, and the construction of a_ reinforced 
concrete bridge over 10 lines of railway to provide improved 
access to the Fish Docks. 


Extensive Improvement Works at Djibouti. 


Djibouti, in French Somaliland, has now, it is claimed, 
become one of the principal ports of the East Coast of Africa, 
and as the result of extensive improvement works, large vessels 
are able to tie up alongside the quay, instead of anchoring in 
the roads to discharge their cargoes. The first quay, which is 
situated at the end of a breakwater, 600 yds. in length, is now 
completed, and another quay and breakwater, running parallel 
with the first, are under construction. When these are finished, 
it will be possible for four vessels of considerable tonnage to 
discharge their cargoes simultaneously. It is estimated th 
whole scheme will take three years to complete. 


Russian Dredger Launched in Holland. 


The sea-going bucket dredger which is being built to the order 
ot the U.S.S.R. by the N. V. Werf ‘‘ Gusto ’’ v/h Firma A. F. 
Smulders, at Schiedam, has been launched. She has a length 
of 73 metres (239}-ft.), a breadth of 13 metres (42$-ft.), and 
a depth of 5.7 metres (16}-ft.), her dredging depth being 15 
metres (49-ft.). Provision is made for discharge of the spoil 
either through shoots into hoppe rs alongside, or through pipes 
leading to the shore, the pumps being powerful enough to fore¢ 
it a distance of 3,000 metres. The propelling machinery has a 
total capacity of 2,500 h.p. 


Reconstruction Work at Millwall Dock, London. 


With the object of providing improved facilities for Swedish 
trade, the Port of London Authority have decided to reconstruct 
the North Quay of the Millwall Outer Dock, and to erect two 
two-storey quay sheds, 432-ft. long 100-ft. wide The 
work will involve deepening the dock to 29-ft., and the re 
modelling of the existing road and railway lines, and incidental 


and 


work. The cost of the scheme is estimated to be in the neigh 
bourhood of £200,000, and to minimise any _ possibility cf 
inconvenience to shipping, the work will be carried out in two 
stages. 
A New Flour Mill and Silos at Gateshead. 

Work is to be commenced, in the near future, on the con 
struction of a flour mill and silos, which Joseph Rank, Ltd., 


are to build at Gateshead. Negotiations have been proceeding 
for some months past, and arrangements have been practically 
completed between Messrs. Rank, the Gateshead Corporation, 
and the Tyne Improvement Commission as to road and quay 
facilities. The new mill, which is estimated to cost approxi 
mately £500,000, will adjoin a riverside quay, about 500-ft. in 
length, which is to be constructed, and the river at that point 
will be dredged to give adequate water for vessels of considet 
able draft at all states of the tide. 


Centenary of the Bute Docks, Cardiff. 


Members of the Cardiff Corporation Development Committee 
and representatives of various organisations interested in the 
trade of the city, recently interviewed the Lord Mayor 92f 
Cardiff to discuss suggestions put forward to celebrate the 
centenary of the opening of the Bute Docks. So far, only pre 
liminary preparations have been made, and the form the cele 
brations will take has still to be decided, but the date will be 
during the middle of next September. The Great Western Rail- 
way Company, who own the docks, have promised their 
support, and the various local trading concerns, such as the 
Chamber of Trade and the Chamber of Commerce, have also 
undertaken to assist. A suggestion that an official history of 
the port should be prepared, is to be considered by the Com- 
mittee. 
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Dover Dock Gates 


Description of an Interesting Installation* 


mR. b. 


By 


BIGGART, Vice President of the Institution of Engineers and Shipbuilders in Scotland 





HE Southern Railway Company, early in 1937, com- 
pleted a work of outstanding engineering interest—the 
Dover-Dunkirk Train Ferry. The major work in this 
project is the ferry dock at Dover, and the dock gates 
described in this paper are situated at the entrance to this dock. 























Fig. 1 


These gates were designed to meet very special site conditions, 
and this called for the carrying out of a series of tank experiments 
for the purpose of obtaining the necessary data on which to base 
the design of the gates and their operating machinery. Due to 
unforeseen difficulties in connection with the main dock project, 
it was found necessary to construct this dock in the wet instead 
of inside a cofferdam as originally intended. On account of 
this change, a steel pontoon was introduced to carry the gates 
in place of the usual mass concrete cill, and the gates, instead 
of being built in the dry on the dock bottom as originally con- 
templated were built on a quay in the vicinity, launched just 
like a ship into one of the wet docks in Dover Harbour, and 
then floated to the ferry dock entrance. All work thereafter 
was carried out under water. 

It is recognised that a paper on dock gates would in the 
ordinary way appeal to only a limited number of the members 
of this Institution. It is the Author’s hope that because of 
these special features calling for research and novel design a 
description of this work will create a more general interest. 
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This project has for its object the running of a train ferry- 
boat service between Dover and Dunkirk. Starting from 
Dover, the train is taken by ferry boat to Dunkirk, is run on the 
French railway, and thence to various parts of the Continent. 


*Paper read belore the Institution of Engineers and Shipbuilders 


in Scotland on 22nd November, 1938, and reproduced by kind per- 
mission of the Institution. 





There is a range of tide at Dover of some 20-ft., and the 
problem which the engineer of the Southern Railway had to 
solve was to devise a scheme whereby he could bring the ferry 
boat into Dover Harbour, and maintain it at a more or less 
constant level so that trains could be run on and off the steamer. 
A weit dock with the water level controlled is used for this pur- 
pose. If the ferry steamer arrives on a low tide it is taken into 
the dock, the dock gates are shut and the water is pumped up t 
what is termed “ berthing ’’ level, about 6-ft. above mean-tic 
A bridge, Fig. 1, literally a mechanically-operated gangway, is 
used to run trains on to or off the ferry. The bridge is 70-ft. 
length and is articulated at every joint so that it can accomm 
date itself to the combined rolling and vertical movement 
the ferry boat. At Dunkirk the problem was an easier one, 
that the ferry boat was taken into an existing dock, and it w 
only necessary to provide a bridge similar to the one in use 
Dover. 

Several types of dock gate were considered for this new doc 
(1) The double-leaf swing type consisting of two half gat 
mitring on the centre line of the dock with vertical hinges 
quoins built into the dock walls; (2) a sliding caisson as ust 
frequently by the British Admiralty; (3) a floating caisso 
and (4) a flap gate. 
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Fig. 3 


The Flap or Box Gate 


The flap gate in one leaf has a horizontal hinge on the dock 
cill. It is lowered and raised by means of wire ropes operated 
by winches, and when fully open lies in a horizontal position. 
It was this type of gate which the Railway Company decided to 
instal, and the main considerations influencing this decision 
were :— 

1. The flap gate can be operated with a heavy sea running; 
it was specified that the Dover gates must be capable of 
being opened against waves from 6 to 7-ft. in height. 

2. The flap gate, unlike the double-leaf swing gate, can take 
pressure on either its outside or inside face, and one gate 
can therefore maintain the ferry service. In view, how- 
ever, of the importance attached to the maintenance at 
all times of this service, it was decided to instal a second 
or stand-by gate, so that in the event of an accident to one 
of the gates, the other gate could maintain the service 
while repairs were being carried out. 

3. It was the gate which gave the minimum length of dock 
construction. Fig. 2 shows in plan—dotted lines—the 
position of a pair of double-leaf swing gates in relation t« 
a Box gate—full lines. With a Box gate a dock, longer 
by distance A, can be obtained, or alternatively, with the 
same length of dock a considerable saving can be made 
in consequence of the shorter dock walls. A number of 
docks in this country have been found to be too short 
for modern requirements, and have been lengthened in 
this way. 
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Dover Dock Gates—continued 
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Fig. 4 


4. The gate can very easily and quickly be removed for 
repair in the event of its being damaged. 

5. The flap gate not only was the only gate capable of ful- 
filling all these conditions, but its cost compared favour- 
ably with that of any other form of gate or caisson, and 
this without taking into account the saving made on 
account of the shorter dock walls. 


Some twenty years ago, Mr. Edward Box designed and built 
first flap gate in this country, and since then there have 
been built to his designs and under his patents 18 gates in all 
ihe best example of the Box gate in Scotland is that fitted to 
Barclay Curle & Co.’s dry-dock at Elderslie. The dock entrance 
this instance is 86-ft. in width, and the height of the gate 
from cill to cope level is 37-ft. Fig. 3 is a view of the outside of 
the Barclay Curle gate before water was let into the cofferdam. 


Dover Box Gates 

The Dover gates are the heaviest Box gates yet built, each 
one weighing 300 tons and being 76-ft. in width and 45-ft. in 
depth. They are of cellular construction with outer and inner 
skin plating. A series of watertight compartments acting us 
buoyancy chambers keep the loading on the two operating ropes 
to a minimum. Water has access to the remaining compart- 
ments, and the gate is so balanced by air and water tanks that 
the winches are only called upon to deal with pulls in the region 
of from 40 to 50 tons. 


Greenheart Work 
The Box gate has a horizontal hinge consisting of semi-circular 
machined iron or steel castings running along the dock cill and 
fixed to it. The other part of the hinge—the keel—is fixed to 
the gate and is built up of greenheart timbers bolted to the steel- 
work, Fig. 4. The fitting of this timber is a specialist’s work. 
Round plates or templates are fixed to either end of the keel 
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Fig. 6 


post, and the greenheart timber spotted from wires stretched 
between these templates and thereafter dressed very accurately 
to within a few thousandths of an inch. 
Operating Machinery 

There are several types of machinery in use. The Barclay 
Curle gate is operated by means of two winches with electrical 
gear, and this gear, in one important respect, functions in a 
similar way to hydraulic gear, in that it can be stalled under full 
load for some 30 to 40 minutes. When a gate is being opened 
or closed, it is important that the hauling ropes shall be equally 
loaded. By means of this electrical gear any tendency for on 
of the ropes to become more fully loaded than the other is 
corrected through the slowing down of the winch attached to the 
more fully loaded rope. The other winch under the lighter load 
speeds up, and in this way the pulls on the two ropes are adjusted 
so that they take an equal share of the load. In the smaller 
gates only one winch is required, the lifting rope being fixed to 
one side of the dock and carried across the gate on pulleys and 
attached to the barrel of the operating winch placed on the oppo- 
site side of the dock. This is the arrangement in use on a gate 
recently supplied for a dry-dock in Colombo, and for one ct 
Troon Harbour. A third gate of similar design was recently 
supplied to the Port of Halsingborg, Sweden, and this order 
was placed after the engineer of the Halsingborg Port Trustees 
had made an inspection of different types of gates in use on the 
Continent and in this country. 


Tank Experiments 
In order to determine the best form of ship’s hull, shipbuilders 
carry out tank experiments with model boats, and very accurate 
forecasts of a ship’s behaviour and speed performance can be 
obtained in this way. To satisfy the Southern Railway that a 
Box gate could be designed capable of opening against wave 
action, it was necessary to investigate this problem in some detail. 
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Dover Dock Gates—continued 


A tank was built out of temporary caisson strakes. Into this 
tank a model gate was fitted, and experiments were carried out 
to determine the behaviour of the gate under waves from 6 to 
7-ft. in height. As a result of these experiments, it was possible 
to determine the maximum loading on the main haulage ropes. 
One or two different types of operating gear were tried out on 
this model, and eventually a gear consisting of winches, stenting 
gear, pull-off gear, buffers and strut gates, was selected as best 
suited to take account of the movement of the gate and the forces 
acting on it. 

Due to the fact that in a small model the lineal dimensions 
vary directly, the speeds as the square, and the forces and 
weights as the cube, the movements of the model are visually 
quite different from the movements of the actual ship, or, in 
this instance, dock gates. 

From this explanation it will be appreciated why the small 
model gate under wave action swings five times for every swing 
of the actual gate. To give the engineer of the Southern Rail- 
way some idea as to how the Box gate would behave under wave 
action, a film was made of the model gate experiments. To 
reproduce by means of this film the movement of the actual 
gate, the film when shown was slowed down to one-fifth of its 
speed. Based on these experiments, the pull on the main haulage 
ropes, the design of the pull-off and s:enting gear, and the design 
and power of the winches were determined. 
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Fig. 9 


Pull-off Gear 


One of the problems to be solved was what was the best type 
of gear to use to start the gate on its lowering journey against 
oncoming waves. Once the gate gets some distance away from 
the vertical its own weight is sufficient to carry it down against 
wave action. When the gate is closed the overturning moment is 
small, and for the purpose of opening the gate some means had 
to be taken to increase this moment and so force the gate away 
from the vertical clapping cills. What is termed ‘‘pull-off’’ gear 
was introduced and is shown in Fig. 5. 

The pulling-off ropes, two on each gate, are anchored to pins, 
A, built into the dock walls. | When the gate is in the open 
position the ropes run from these pins over pulleys B, C, D, E, 
to pins F. To pulley E is attached a balance weight W. This 
weight keeps a tension on the pulling-off ropes, and with the 
gate open the weight takes up a position near the bottom of 
the pit. When the gate is raised to position K, pulley L attached 
to the gate engages with the pulling-off rope, and as the gate 
approaches the vertical, as in position P, the pulling-off rope 
is brought into position ARB, and in this position the two ropes 
are exerting a pull of 30 tons on the gate, and it is this force 
which is applied to the gate at the start of the opening. It 
gradually d'minishes and eventually disappears as the gate moves 
into position K. 

Hydraulic Buffers 

In addition to this pull-off gear, it was necessary to have some 
means of damping down the movement of the gate when under 
wave action, otherwise the gate would have been closed in too 
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Fig. 10 


forcible a fashion. The pull-off gear gives a certain amount |f 
cushioning to the gate when it nears the vertical or closed po 
tion, and a further and final damping down is obtained by me: 
of hydraulic buffers, Fig. 6. In practice, it was found that 

this gear worked very well, and in the manner forecast by t 
model experiments. 


J 


Stenting Gear 

When a gate is being raised or lowered in a heavy sea it 
allowed to swing freely, and it is therefore necessary to provi 
some form of gear to take up the slack in the main haulag 
ropes when the gate swings in an upward direction. What 
termed ‘‘ stenting gear ’’ was introduced for this purpose, a1 
the arrangement is shown in Fig. 7. Each of the main haulag 
ropes is led from the gates over pulleys fixed to the dock wall 
then over pulley A to which is atiached a movable weight, an 
over further pulleys to the main winch. Just before a gate 
opened the balance weights are in their highest position, wit 
spring buffers compressed. In calm weather the weights remai 
in this position, but with a heavy sea running and the gate swing 
ing under wave action in an upward direction, the weights fall 
keeping the haulage ropes taut. A swing of the gate in the 
downward direction again brings the balance weights back t 
their normal position, a further downward movement of the gate 
brings into play the spring buffers and then the slipping clutche: 
on the main winches. 

Strut Gates 


In Box gates built prior to the Dover gates, pressure couid 
only be taken on the sea or river face of the gate. One of the 
Railway Company’s requirements for Dover was that if one 
gate were damaged, the other gate must be capable of maintain 
ing the ferry service, and in order to do this it was necessary 
that each gate should be able to withstand a head of water on 
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Dover Dock Gates—continued 
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either its inside or outside face. To provide for this, strut gates 
were introduced. Normally they lie housed in the dock wall, 
but when a dock gate is closed they are swung into position 
against stops on the main gate, and as the name suggests, act as 
struts to take the force due to a head of water on the reverse 
side of the gate. They are about half the depth of the main 
gate, and are swung in and out of place by hand-operated gear- 
ing. In order to take up any play between the main gate and 
these auxiliary gates, wedges of conical shape carried on the. 
main gate are, through powerful screw gearing, forced into place. 
The strut gates are designed to deal with loads up to 700 tons. 
A section through the main gate is shown in Fig. 8, which also 
indicates the position of the strut gates. 

By employing strut gates, Box gates can be built for the very 
largest of dock entrances. Such a design for a dock with an 
entrance 140-ft. in width is shown in Fig. 9. The strut gates 
in this case divide the Box dock gates into one continuous and 
two semi-continuous girders with resulting economy in weight 
and cost. 

Keel 

In the same way it was necessary, in addition to strut gates, 
to have some means of holding the keel against this reverse 
pressure. The design of checked cill castings and keel adopted 
is shown in Fig. 10. To prevent silt and debris entering these 
cill castings during the time the gate is being opened, a supply 
of filtered water is pumped into and through the space A. 


Winches 


In calm weather the pull on the hoisting ropes under the worst 
condition of tide was 45 tons per rope, or 90 tons per gate, there 
being two ropes to each gate. With the gate operating under 
Wave action it was not possible to calculate what the pull on 
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these hoisting ropes might be, but data obtained from the model 
gate experiments showed that the pull on the hauling ropes 
under such a condition can be extremely heavy. This loading is 
brought about by the gate swinging under wave action in a 
downward direction, and its being suddenly arrested in this 
downward swing by the main hoisting ropes. It would have 
been quite uneconomical to increase the size of the ropes and 
winches to deal with these very heavy loads, and it was decided, 
as a result of further experiments, to introduce a friction brake 
or clutch, in each winch, to limit the maximum load on each 
hauling rope to 60 tons. If the gate, when being lifted under 
Wave action, swings to the extent of inducing a loading per rope 
of over 60 tons, the friction clutch allows the main haulage rope 
to be paid out, until such time as the load falls below 60 tons. 














Fig. 14 

It was thought that; due to this slip, there might be a danger of 
the gate not lifting; that for every foot the gate was lifted it 
might slip back to this extent or more, but the model gate experi 
ments were again useful in this connection, and showed that 
when working to a maximum pull of 60 tons per rope, and with 
the slipping clutch functioning, the gate could be lifted or 
lowered in quite good time. The winches were therefore 
designed for this loading. As in the Barclay Curle gate, Austin 
gear was installed, and the hauling ropes by means of this gear 
were equally loaded. As a stand-by, smaller motors were fitted 
to the winches. The main motors lift the gate in a matter of 3} 
minutes, and the smaller motors in 20 minutes, the time varying 
to some extent with the state of the tide. The winches were a 
straightforward proposition. Normally when a gate is in the 
closed position the parking brakes are applied and hold the gate. 

The general arrangement of winches, etc., is shown in Fig. 11. 

Each winch carries two barrels, A and B. The rope from 
barrel A is carried through the stenting gear SG, and then over 
pulleys fixed to the dock walls to the main gate, F. The rope 
from Barrel B is carried in the same way to gate C The pull olf 
gear, PG, is also shown in this diagram. All motions of winches 
and other machinery for these gates are electrically and mechani 
cally interlocked. The main hoisting ropes are 3-in. in diameter 
with an ultimate tensile strength of 300 tons. The pull on the 
main hoisting ropes for different positions of the gate is given 
in Fig. 12. 

















Pontoon 


The scheme of construction was to construct a cofferdam on 
the sea side of the dock site, and to build the ferry dock behind 
this dam. The cofferdam was partly constructed when it was 
destroyed by a heavy sea, and it was decided to adopt a modified 
scheme whereby the outer walls of the dock were built of pre- 
cast blocks, those under water being built by divers. A floating 
caisson specially built for this purpose was used to close tempor 
arily the entrance to the dock, and in this way a modified form 
of cofferdam was constructed. It was intended that the dock 
gates should be built in the dry, inside this dock or dam, but 
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Dover Dock Gates—continued 


here again trouble awaited the engineer. With the largest of 
pumps in use, the water could not be lowered to any extent, and 
an examination showed that the chalk in the vicinity of the dock 
was so badly fissured that during pumping operations water was 
passing into the dock from the sea outside at such a rate that 
the pumps could not cope with it. It was therefore decided to 
build the dock, including the dock gates, in the wet. 








Fig. 16 


A difficulty in carrying out the work in this way was how to 
construct and set the cill castings. This was overcome by con- 
structing the cill section of the dock in the form of a steel 
pontoon, Fig. 13. This pontoon was generally very similar in 
construction to a section of a floating dock. . It was built on 
staging, Fig. 14, just ike a caisson for a bridge foundation. 
The bottom section was built and the wing walls carried up a 
short distance, and this section of the pontoon riveted and 
caulked. The ciil castings were then erected and brought into 
true alignment by means of tapered wedges and packings. 

The next operation was to lift the pontoon off the staging by 
means of hydraulic jacks and lower it into the water. Prior to 
this a certain amount of kentledge was put into the pontoon, 
but only sufficient to give it a measure of stability, as it was 
necessary to limit the weight to be handled by the lowering 
jacks to less than 400 tons. At this stage the pontoon was 
definitely unstable, and immediately it was lowered into the 
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water it had to be held between timber guides until a further 
tonnage of concrete and rails had been added. In this way 
the centre of gravity of the whole mass was lowered to such 
an extent that the pontoon became stable. It was then floated 


out from the staging and taken to one of the wet docks in Dover 
Harbour, where further concreting was done. It lay there until 


Fig. 17 


the foundations on to which the pontoon was finally to be 
lowered were put in. These foundations had to be as level as 
possible, and special steps were taken to ensure this. Thereafter 
the pontoon with a displacement of 800 tons and drawing 12-ft. 
of water was taken by steam tug from the wet dock to the 
entrance to the Ferry Dock. Before this the floating caisson 
was removed, and after the pontoon had been manceuvred 
into position, this caisson was replaced. On this 
however, it was not brought hard against the dock walls, but 
left about 2-ft. clear, to allow the tide in the dock to rise and 
fall and so avoid any hydrostatic pressure on the dock bottom. 
Because of the caisson being left open to the extent described, 
there was a certain amount of wave action inside the 
during stormy weather. This wave aciion, in conjunction with 
the wind forces acting on the pontoon, proved somewhat 
troublesome, especially when the wings of the pontoon had 
been built to their full height of 50-ft. The pontoon, under 
these conditions, again became unstable, and long timber guides 
fixed to the dock walls were used to hold it in position as it rose 
and fell with the tide. As an additional means of holding the 
pontoon, wire rope guys were taken from the wings of the 
pontoon to anchorages on the dock walls and floating caisson, 
Men stood by day and night, attending to these anchorages, 
letting out and taking in the ropes as the tide rose and fell. To 
give an added degree of stability, two old boilers were purchased 
and strapped to the sides of the pontoon. 

As the wing sections were built up, concrete was placed 
inside the pontoon, which gradually sank until finally it resied 
on the prepared foundations at low water. When this happered 
the side wings were flooded and the pontoon—now weighing 
1,200 tons—remained in its final position. Access shafts wre 
fitted to the pontoon before it was lowered, and through th se 
shafts the men entered the pontoon; and concrete and otiier 
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Fig. 18 


materials were passed to the workmen by the same route. It 
was important that the pontoon should sit on a solid foundation, 
and to ensure this, it was necessary, after the pontoon had 
been placed, and to a certain ex ent concreted, to grout between 
the pontoon and the dock bottcm. A series of tubes had pre- 
viously been placed in the pontoon, and these were extended 
above water level. Grout was poured down them, and in a very 
short time this operation was successfully completed. To prevent 
the pontoon lifting, it was essential that too great an area 
should not be under pressure at one time. Crepe rubber rounds 
were therefore fixed to the bottom of the pontoon, and in this 
way it was possible to divide the grouting area into small sections 
and thus to limit the upward force. 

The interior of the pontoon, including the side wings, 
then filled solid with concrete: the total weight of pontoon was 
at this stage 4,500 tons. 


was 


Building the Gates at Site 

The dock gates were erected one behind the other by means of 
two derrick cranes, one of 30 and the other of 10 tons capacity. 
The 30-ton crane handled the keel sections, each weighing 23 
tons. The gates were built at the site, in the same way as in 
the workshop, and riveted, caulked, the wedging gear fitted, and 
the greenheart timber keels dressed. The gates had to be 
launched over the site occupied by the staging on which the 
pontoon was built. This staging had, therefore, to be removed 
and other staging forming launching-ways put in its place. 
Fig. 15 shows the first gate lifted at the back end, and ready for 
launching. The gate had a launching weight of 300 tons. 

After launching, the gates floating on their flat, were taken by 
tug to the dock entrance and there put into a temporary position, 
Fig. 16. The gates so placed formed a cofferdam and enabled 


the water to be pumped out from the space between them. This 
enabled the cill castings to be examined to make certain they 
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Dover Dock Gates—eontinued 


had not deformed in any way when the pontoon was _ being 
lowered on to the dock bottom. 

The cill castings were found to be very good for line and level, 
and after this check they were concreted in. The gates were 
then removed from their temporary to their permanent positions, 
the main haulage ropes, pulling-off gear, etc., connected up and 
the dock with its gates put into commission. 

The various operations in floating a gate into place are shown 
diagrammatically in Fig. 17. The outer gate was brought into 
the dock entrance on its flat, and after the transfer of a certain 
amount of water ballast from the top to the bottom tanks, it 
floated in position K. The gate was then brought hard against 
the vertical cill timbers as in L, and as the tide fell the gate fell 
with it, finally dropping into its socket; thereafter the haulage 
ropes were brought up to the vertical position M. The valves 
were then opened and water admitted to the tidal chambers as 
in N. In taking out a gate the reverse process is gone through. 
At low water the valves are shut, preventing the water entering 
the tidal chambers on the rising tide. The gate in this way 
becomes buoyant and floats out of the keel. 

Fig. 18 shows the inner gate closed and the outer gate lower- 
ing. The gate installation at Dover has had a very thorough 
test in that it has been operating the ferry-boat service over a 
period of two years, and during that time has in every way met 
th: Railway Company’s requirements. 








Air Raid Precautions in the Port of 


London 


rhe following statement of the steps which are being taken to 
avert the menace of aircraft attack on shipping, buildings and 
dock personnel at the Port of London has been officially 
furnished to the press. 

Che Authority’s Scheme includes their five Dock systems and 
City Warehouses, and also extends to the River Thames within 
their jurisdiction between the Nore and Teddington. The 
general purpose of the scheme is to maintain the vital services 
of the port under war conditions, and therefore extends beyond 
the normal requirements of passive defence. It is being 
developed in close relationship with essential businesses whose 
services to the port would be vital in war. 

Chere are normally about 50,000 men employed in the docks, 
each Dock system has its own practically self-contained scheme, 
and its own quota of trained men. It is the policy of the 
Authority to provide the necessary sheltered headquarters in 
each dock for their superintending staff and protected depots 
suitably spaced throughout the docks where the trained men 
can assemble rapidly when a raid is imminent. Similar 
shelters are also necessary for key staff, such as machinery 
attendants, lock-gate operators, police, who must remain con- 
stantly at their posts. This work is being undertaken now, 
and it will soon become possible for what might be described 
as the Authority’s standing army to exercise at their war stations 
in peace time. 

For the remaining dock workers, the Authority's tenants, and 
the others having business in the docks, shelters are being pro- 
vided now at certain quays where it would be difficult to build 
shelters quickly in emergency, and advantage is being taken of 
new constructional works to incorporate similar protection. In 
this way concrete tunnels, over a mile long, are being provided. 
Where the ground is suitable, trenches will be used, and these 
have already been dug for 10 per cent. of the personnel under 
consideration; the construction of the remainder has been 
organised by having excavators at call and tools in stock, so 
that the work could be carried out rapidly in emergency. 
Besides trenches, there are also extensive vaults in certain of 
the upper docks, and those which are suitable are being adapted 
for use as shelters. 

For the treatment of casualities, eleven First-Aid Posts in 
suitable position in the docks are being prepared by adapting 
existing building. The necessary water supply and drainage 
for these posts are being installed and light partitions prepared, 
so that they can be quickly brought into use. 

The protection of vital plant and telephone exchanges is also 
proceeding, including the construction of steel shutters for 
windows in short portable sections, which can be lifted into 
position in emergency. 

An important aspect of the Docks scheme is concerned with 
lighting restrictions, and in this connection trials have recently 
been carried out to ascertain the visibility of a dock system from 
the air when working at night with the surrounding districts 
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blacked oul. These trials have given encouraging results, 
which can be applied to other systems and to wharves. 

With regard to training, the Authority have built, or are in 
the last stages of completing, a Dock Depot in each Dock 
system in which complete cleansing units have been incor 
porated. These are being used as training centres in peace 
time, and will act as cleansing centres, A.R.P. stores, besides 
providing some sleeping accommodation and cooking facilities 
in war. Some 6,000 trained men and a F:re Brigade ot 1,400 are 
required. The majority of the necessary volunteers have been 
obtained, and the training of these men and the key men 
already referred io, is in active progress. Besides the Authority’s 
own staff in the docks, many men are employed by shipowners, 
tenants and industrial undertakings. All of these play their 
own parts in extending the Authority’s scheme; they are pro 
viding volunteers, and these are also being trained at the Dock 
Depois. 

On the average, four A.R.P. classes of 30 men and four Fire 
classes of 20 men are under instruction each week, and it may 
be mentioned that the type of training forecast for future 
A.R.P. volunteers in Sir John Anderson's speech of the 6th 
December, has been in full operation in the docks for several 
months. 

A very important part of the Authority’s organisation is con 
cerned with the River Thames, and is called the River Scheme. 
This scheme has to provide for the control of shipping in the 
river for lighting restrictions and for maintaining communica 
tions with individual ships, so that berths can be changed if 
necessary, damage quickly reported, and assistance rapidly 
summoned when required. In conjunction with the City Cor 
poration, this scheme includes arrangements for dealing with 
ships which may arrive contaminated with gas or may become 
contaminated in the river, and for taking measures to ensure 
that all cargo shipped or distributed is free from contamination. 

The duty of safeguarding damaged ships will be carried out 
by the Authority’s salvage service which, however, is on a 
peace-time basis at the present time. It is hoped that the 
expansion of local salvage services to meet war-time require 
ments will be undertaken by the Government as part of a 
National scheme. 

A Fire Service is also being established in the lower reaches 
of the river where no peace-iime scrvice exists 

The floating population of the river, including crews of ships 
barges, tugs, small craft, etc., amounts to many _ thousands, 
and it has therefore become necessary to build up a_ Rescue 
Service for saving life and an ambulance section capable ot 
dealing with casualties. 

This Service, however, may have a more extensive public to 
serve than the floating population. The river in war-time is 
likely to constitute a safer and more reliable highway than roads 
leading to the docks and many of the riverside districts. It thus 
provides a valuable means of transport and, in particular, an 
alternative method of evacuating casualties not only from the 
port but also from other parts of London within reach of th 
river. This should prove to be an important sphere of useful 
ness, especially for the ambulance section. A further necessity 
that may arise will be to render assistance in the event of flood 
ing as a result of serious damage to the river banks. 

The provision of this service is, of course, outside the capacity 
of the Authority’s peace-time personnel and equipment, and the 
requirements, which consist of nearly 100 craft, have been 
enlisted from many yachtsmen and pleasure-boat owners on the 
river. The response of the public to the call for volunteers for 
this service has been so generous that it is now practically at full 
strength, except for the allocation of doctors by the British 
Medical Association, and in the recent crisis it could have 
functioned, though on a somewhat reduced scale, had wai 
broken out. 

Another service of great importance in which the river plays 
its part is the development of alternative communications 
throughout the port to guard against dislocation of the t lephone 
system. This service is also a voluntary one for which speed 
boats will be employed, but in view of the distances involved 
and the extensive nature of the requirements, these craft alon 
are not sufficient, and an effective alternative is dependent upon 


the use of wireless The Government have therefore been 
asked to sanction the establishment of short-distance stations 
at a few points along the river from which messages can be 
relayed by boat or motor cycle 

The above description will give a sufficient cutline of the 


extent of the Port of London scheme and the assurance that it 
is being actively developed. Government Departments have 
assisted and co-operated in every way in furthering this 
development, but it must be remembered _ that no finan¢ ial 
assistance has vet been afforded to the port, and if an early 
decision on the measure of Government support can be given, 
it will enable the Authority to advance with even greater con 


fidence. 
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(Continued from page 85) 





SECTION II 
Internal Water-borne Transport 


The transport of grain by water- sangerd vessels must date from 


another, or from one part of the same soni to another part. 
China, with its large navigable rivers, has been transporting 
grain in this manner for many centuries, and the methods used 
have not materially changed. 

3arges of conventional design are used in England as well as 
America, but the greatest development in barge traffic has 
probably been on the waterways on the continent of Europe. 
The large rivers, supplemented by canalisation, are eminently 
suitable for this traffic. Due to economic conditions, there has 
been a decline in the quantity of grain imported from other 
continents in Central Europe, but the traffic between the various 
European countries is still large. This type of transport for 
import purposes reached its peak prior to 1914, when the large 


are boarded to facilitate the action of scrapers and sweepers, 
Some vessels have been fitted with a conveyor channel in the 
bottom and an elevator at the end, so that they can be discharged 
by their own mechanical gear, but the method most favoured is 
to rely on the shore apparatus for discharging. Loading js 
therefore a simple process. The boats berth alongside the silos 
and a series of spouts feed from points high above, giving 
sufficient impetus to the grain to reach the part of the hold 
desired without moving the boat and with very little trimming. 
All granaries receiving grain from these boats are fitted with 
discharging plant, frequently arranged to travel along the quay. 
These plants consist of a massive structure carrying bucket 
elevators. The elevator leg is introduced into the hold at a 
number of points and excavates a series of pits in the grain. A 
system of drag line scrapers is then brought into action to scrape 
the remaining bulk of grain to the boot of the elevator. The 
discharge is very rapid, and cannot be done as cheaply by any 
other method. 
Ocean Transport 
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This phase of transport is the one 
which most intimately concerns the 
British Isles. Special vessels have 
never been used for this purpose, ut 
ne any vessel used for general cargo can 
be and is adapted for grain cargoc 

From time to time the possibility of 
building ships specially for grain 
traffic has been visualised, but, apart 


—— TT from the ships on the Great Lakes, 
rT HV this idea has not been developed. 
Tankers for oil, refrigerator boats 


for meat and fruit are in common use, 
= | but no vessel has been constructed 
A, specially for holding grain or for 
: retaining grain in good condition, 
though both problems are importan 
The question of carrying grain in 
bulk or in bags again arises. On the 
North Atlantic crossing bulk transport 





is universal. From the Argentine 
bulk has become the _ recognised 
: method in recent years, but frequently 
with a proportion of sacks stowe:l 
on the top, although cargoes from 
some loading places in the Argentine 


still come with grain entirely in bags. 

Australia is now shipping partly in 
bulk cargoes, but this method was not 
received with great favour and is still 





Bucket Elevator at Avonmouth 


river barges were developed. Some 
to 2,000 tons. 

Some continental ports have large areas of open water, and 
this feature is very convenient for this type of traffic as it dis- 
penses with mooring to quays. Floating ship discharging 
elevators are moored alongside the ocean ships and discharge 


are capable of carrying up 


direct into the barges without any system of intermediate 
storage. The barges become a reservoir and are towed, usually 


in strings, to their destination. 

The transport of grain across the Great Lakes of North America 
has developed in a manner peculiar to the conditions obtaining 
there. As is well known, traffic is suspended about six months 
of the year owing to ice. A large volume of grain is transported 
during the open season under rush conditions, and efforts are 

made to send all available grain across the Lakes before the 
boats are compelled to cease running. After that, grain arriving 
at the head of the Lakes must be sent by rail, which is expensive, 
or as is more usual, the grain is stored in large silos until the 
water route is open again. For this reason Fort William and 
Port Arthur have become the biggest centres of grain silos in the 
world. 

The boats used are not necessarily confined to the transport of 
grain cargoes, but may be used for other purposes, particularly 
the carrying of coal or ore, but many vessels spend the greater 
part of their life transporting grain. 

Some of the larger boats carry up to 14,000 tons. They are 
usually constructed with very large holds, the insides of which 
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to some extent suspect. India ships 
all grain in bags, whilst South Africa 
ships maize mainly in bulk. 

When grain is shipped bulk the rules for preventing the 
cargo shifting vary in different loading ports. Rules became 
necessary on account of the loss of ships due to the shifting of 
grain cargoes during rough weather. 

Generally speaking, the ships are fitted with parting boards 
down the centre of the holds from top to bottom, and these are 
hung with cloth known as ‘‘dummy.’’ Usually also this 
material is hung on the ship’s side and acts as a partial insulation. 
On the lower part of the hold against the ship’s side timber 
boarding is placed in addition to the clothing. At intervals during 
the loading of the grain a layer of cloth is placed across the 
grain; sometimes these cloths indicate the division between 
different parcels. They also serve an additional purpose in 
absorbing moisture from the grain during transit. 

On long sea voyages, such as from Australia, it is not usual 
to load a vessel beyond the first tween deck hatch, but a feeder 
trunk is built in timber from the main hatch to the ’tween deck 
hatch, and the bulk grain is fed through this into the lower hold. 
The rules demand at least 2 per cent. of the cargo in the feeder 
trunk, and frequently this additional grain sinks into the hold 
during the voyage. 

In other holds a proportion of the ¢ cargo is loaded in bags, 
these being placed on top of the bulk grain with boards itm n 
the bulk and the bags. This minimises any tendency of the 
surface of the bulk grain to run to one side in heavy seas. 

From North America grain is frequently used as part cargo 
with other goods stowed on top. This method is also effective 
in checking any movement of the grain. 


A ship carrying bulk grain alone cannot fill the holds com- 
pletely, but with a number of temporary small compartments 
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the load is distributed so as to leave 
very little room in any one compart- 
ment for the cargo to move. 

Another problem concerns _ the 
keeping qualities of the grain on long 
journeys, such as the passage from 
Australia, which is of six to ten 
weeks’ duration. When bags of 
grain are stored in a ship’s hold the 
large amount of air acts as an insula- 
tor, and the bags themselves absorb 
surface moisture. A test cargo in 
bulk was brought over during the aiid 
war from Australia, and it was found 
that, with the exception of grain in 
contact with the shaft tunnel, very little damage occurred. 
Further investigations made recently show that it is possible 
by control of ventilation to adapt the conditions of the hot 
and cold sections of the journey between Australia and England 
so as to minimise the risk of grain being damaged by sweating. 
The old method was to ventilate the holds of the ships as much 
as possible, but in some conditions it is now being demonstrated 
that ventilation should be controlled to a greater extent, and 
it is sometimes advantageous to cease ventilating altogether. 

Grain in bulk changes temperature very slowly as a result 
of outside changes of temperature, but under some relative con- 
ditions moisture is given off by the grain and should be dispersed 
by ventilation, whilst under reverse conditions moisture may be 
deposited on the grain from incoming air. 

\ paper read by S. J. Duly, M.A., before the Royal Society 
of Arts on January 26th, 1938, directs attention to some miscon- 
ceptions regarding the ventilation of cargo holds during long 
voyages through alternating hot and cold zones, and the tollow- 
ing extract shows the general principles which should be applied 
to the ventilation of cargoes under such conditions:— 

‘Cargo tends to remain at its loading temperature during a 
sea voyage, so that goods loaded cold, for instance, are likely 
to remain cold and to arrive cold. The second fact to link with 
this, is that the air at sea is warm and damp over wide stretches 
of the ocean. The dew point as observed on the ship’s bridge 
is above 70° F. for thousands of miles on many commonly-used 
ocean tracks. The inference to be drawn from these two facts 
is that such warm damp air should not be admitted into the 
ship while the cargo is colder than the dew point for fear of 
wetting the cargo. 

‘‘ This leads to a simple practice. You observe the dew point 
each watch on the bridge, and take the temperature of the cargo 
once a day. 

“As soon as the dew point rises above the temperature of 
the cargo, the ventilators are trimmed back to wind or are 
covered and remain in that inactive condition until the dew 
point falls below the cargo temperature, when they are trimmed 
so as to ventilate the holds again. 

‘In certain trades the adopting of this practice several years 
ago has been accompanied by good out-runs since. But I should 
not say that it is by any means a generally understood principle 
at sea, nor is the practice based upon it generally adopted. You 
will observe that it involves voluntarily closure of the ship’s 
ventilators for sometimes as long as a fortnight, and this 
proposal does not recommend itself to men whose experience has 
been that condensation is often worst when ventilators have 
been compulsorily closed on account of bad weather.”’ 

India sends its grain cargoes in bags, and at the present time 
there is no prospect of change. India is a manufacturer of bags, 
so is interested in the transport of bags as well as grain. No 
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Fig. 2. Typical Stowage jor Grain Vessel 


bulk transport facilities exist in India and only one silo for bulk 
storage. Now that India is bringing large new areas under 
wheat cultivation the next generation may be obliged to consider 
the problem of cleaning and grading grain for export, and also 
shipping in bulk. 


Parcels Cargo 


Sometimes complete grain cargoes consist of one class of grain 
owned by one firm. In such cases the methods of distributing 
the grain in the ship can be arranged to suit the convenience ot 
the shipper. 

Loading of ships is, however, not usually so simple. Many 
ships carry several different grains, such as wheat, maize and 
oats. Moreover, grain is classified into four or more grades in 
North America, and these must be retained separately; also on 
ship may carry consignments of grain for different dealers, con 
sequently, ship-loading diagrams become complicated and great 
care must be taken when storing the cargoes and when discharg 
ing, in order not to mix the different parcels. 

Fig. 2 shows more clearly the method generally adopted tor 
stowing grain in ships. This diagram is taken from an actual 
recent loading of an Argentine cargo. Nos. 2 and 3 holds contain 
bulk only, and are fitted with feeder hatches. No. 1 hold con- 
tains two bulk parcels and one bag parcel, whilst Nos. 4 and 5 
holds each contain one bulk parcel and one bag parcel. No 
feeders are required in Nos. 1, 4 and 5 holds because the bag 
parcels stowed on top of the bulk effectively check any move 
ment of the grain. 


Methods of Loading Ocean-Going Ships 


A typical feature of most modern plants for loading ships is a 
system of overhead galleries along the quays. These are usually 
arranged to enable ships to berth at a number of quays and the 
grain to be taken from centralised silos and distributed to the 
ships without moving their position during loading. The grain 
is fed into the ships’ holds from spouts attached to fixed or 
travelling gear which can discharge from bulk conveyors in the 
overhead galleries at convenient points over the ship. The speed 
of the falling grain is sufficient to stow it in the holds of the ship. 

One of the principal loading grain ports in the world is 
Rosario, which has developed its own system of loading to 
ships. The loading berths are on the Parana River, and the river 
bank for miles is about 60-ft. above water level; this has been 
developed as a natural loading gallery. Long shoots are used 
for delivering bags from the bank to the ship, these shoots being 
suspended from wire ropes and form what is known as 
‘ Canaletas.’” The modern elevators now in course of con 
struction will eliminate to a large extent this picturesque but 
highly efficient method. 

Discharging Ships 











Europe being the _ princi- 
pal importing continent has 
brought methods of  dis- 
charging ocean going ships 
to a high state of perfection. 

Some ports still con- 
tinue an old custom known 
as bushelling involving much 
hand labour, ship’s tackle, 
a but the only two 
methods accepted as up to 
date are by means of bucket 
elevators or pneumatic ele- 
vators. From all indications 
the pneumatic elevator is 
rapidly displacing the bucket 
elevator. The following 
appear to be the principal 
reasons: 








Canadian Terminal Elevator 


Pneumatic plants give a 
much higher average rate of 














discharge than bucket elevators, thereby enabling a ship to be 
turned round in a shorter time. They also leave a clean atmos- 
phere for the men to work in, whereas the bucket elevator creates 
an extremely dusty atmosphere as well as involving very arduous 
work. Over full cargoes a bucket elevator taking out the bulk 
of the grain easily available but supplemented with a pneumatic 
plant to clean up would prove the most economical, but bucket 
elevators are unsatisfactory on parcel cargoes, and for general 
all-round utility the pneumatic plant has, in most cases, proved 
its superiority over the bucket elevator. 
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introduction of the belt conveyor and continuous elevator, 
granaries were built for storing grain in bulk, but for a long 
time the system of storing grain on floors continued in European 
countries. Up to recent years, there was still a strong prejudice 
amongst many grain dealers and owners in favour of storage on 
floors rather than in deep bins specially for certain classes of 
grain, and this resulted in granaries of that period being built 
with floors and bins. Reasons were given for this prejudice, 
and time has been required to disprove most of these arguments. 
It is now generally accepted in all parts of the world that nearly 
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Terminal Elevator, 


The comparative costs of operating both types of plants, 
ascertained on plants working under similar conditions, are:— 


Bucket Pneumatic 


Labour 6.21 2.00 
Power 0.30 5 
Capital Charges 3.50) 4.50 
10.04 7.15 pence per ton discharged. 


Floating Pneumatic Plants 


Although floating ship discharging plants were first introduced 
in the Port of London, they were afterwards adopted on a large 
scale in continental ports, the chief reason being that there are 
large open water spaces which provide ideal conditions for 
loading direct from ship to large barges. Floating plants have 
also been introduced into Liverpool, Manchester, Avonmouth, 
Limerick and other ports. 

SECTION III 
Grain Storage 

Of great importance to the facilities for transporting grain is 
the provision of storage accommodation at intermediate places 
be.ween the various stages of actual movement. As in most 
forms of transport, there exists the paradox that the resting 
places are as important as the travelling conditions. 

The bulk system of grain storage in its present form developed 
mainly in North America. The methods of storing grain in 
large quantities have been practised in Europe for generations. 
and the design of granaries shows a process of evolution, whilst 
the North American system shows invention. 

A few generations ago the storage of grain in bags was 
universal, and warehouses or granaries were built with a number 
of floors specially suitable for bag storage. As the result of the 


Sydney, Australia 


all classes of grain may satisfactorily be stored in bins up to 
100-ft. deep. 

Much might be said about handling bulk grain in floor ware- 
houses because many are still in use, particularly in Continental 
Europe; however, for the reason given, any further reference 
to this type of store will be incidental and further remarks will 
deal mainly with bulk storage in deep bins. 

The principal feature of the U.S.A. grain country and the 
prairie provinces of Canada is what is known in America as 
the ‘‘ country elevator.”’ 

How Americans managed to call a building and _ plant 
elevator and then get the term accepted by the world is incom 
prehensible. The machine for lifting grain—and, indeed, other 
materials—consisting of an endless string of buckets is also 
known as an elevator, and therefore to use the same term for 
both leads to much confusion. 

The European word for these complete buildings is ‘‘ silos,’’ 
indicating a number of deep bins, and although this is contrary 
to American practice, the word is used here to denote the com 
plete installation. 

Approximately 5,700 of these ‘‘ country elevators,’’ having 
combined capacity of 50 million tons, exist in Canada alon« 
and they form the principal connecting link between the farmer 
and the transport organisation as well as the buyers of his grain 
Individually, they have storage capacities of from 6,000 to 
15,000 tons, divided into 16 or 20 bins for separate varieties o 
grain. Bins are of varying sizes, holding from 25 up to 125 ton 
of grain each. They are mostly constructed of timber crib worl 
with wood or sheet metal covering. The grain is received fron 
farmers’ carts, is cleaned if necessary, and graded to recognised 
standards. The silo is used for warehousing until for commer 
cial or transport reasons the grain must be moved elsewhere and 
transferred to rail car for its journey to terminal store. 
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Grain travelling from Western provinces of Canada to the 
East passes through recognised inspection points, and is there 
checked for grade by government inspectors. 


Terminal Silos 

Some of the importance and magnitude of these silos may 
be gained from the combined capacity of those at the twin ports 
of Port Arthur and Fort William, amounting to nearly 2} 
million tons. The necessity for such a large volume is largely 
due to the closing of the Lakes by ice from about the end of 
November until the end of April each year. 

Terminal silos, such as those on the American Lakes have every 
conceivable mechanical facility for handling large quantities of 
grain rapidly and cheaply. Mechanical tippers empty the cars 
and the grain is then weighed and is well distributed to the bins 
by elevators and conveyors of large capacity. Cleaning 
machines are provided for use when 


After the grain is harvested the car loads of grain are brought 
down to the port as rapidly as feasible, because the grain 
dealers wish to ship at an early time. Owing to the large 
number of railway trucks used and the conditions under which 
they arrive at the ports, tremendous congestion occurred. 


At that time limited accommodation existed for berthing 
ships, and when a ship came in to be loaded the great difficulty 
was in sorting out the truck loads of grain which a particular 
grain dealer wished to ship. At that time there were six 
principal grain dealers operating from these ports, and the trains 
of trucks came to the ports in mixed order. Excessive shunting 
was necessary to obtain the desired trucks from the sidings. 
Apart from the interminable shunting which was _ necessary, 
a large proportion of the trucks on the railways were 
immobilised. 





desired, and most elevators have 
driers to deal with wheat out of 
condition, although this problem is 
not so acute in Canada as in some 
other parts of the world. 

(he principal grain port at the 
east end of the Lake is Buffalo where 
the Lake boats are discharged into 
great silos. Shipments destined for 
United States Atlantic ports are 
transferred through the silos into 
railway cars, and other shipments go 
direct to the mills. Grain taking 
the Canadian route to Europe is 
transferred from Lake boats at various 
ports at the eastern end of Lakes and 
through large silos to canal or rail, 
and goes thence to St. Lawrence in 
summer and Atlantic seaports in 
winter. 

Montreal, the principal St. Law- 
rence port, has the largest capacity 
of any port in the world for shipping 
grain overseas. 
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Argentina 
Argentina bears a_ considerable 
resemblance to Canada, in that it 
exports a large proportion of the 
grain it grows. Argentina is also the 

















largest world exporter of maize and 
oats with 71.2 per cent. and 45.5 per 
cent. respectively of world exports. 
This fact averages the transport load 
factor over a longer period, because in the part of the country 
growing maize as well as wheat the maize is harvested and 
ransported at a somewhat later date than wheat. 

Argentina produces a total of 16 million tons of grain, and 
exports about 10 million tons; consequently, considerable atten- 
tion has been given to improving transport methods, particu- 
larly with reference to exports. 

A very full report on the chief factors relating to the handling 
of grain was prepared for the Argentine Government by Dr. 
Leguizamon in 1928, and a_ supplementary technical report 
dealing with the complete system of elevators was prepared in 
1930, also for the Argentine Government, by Henry Simon, 
Ltd. Dr. Leguizamon’s report advocated a complete system of 
country silos and terminal shipping silos, whilst Henry Simon's 
report recommended location of elevators, and submitted 
general designs with cost of construction, turnover, etc. Owing 
to political changes, these schemes were not proceeded with at 
the time, but a scheme of terminal shipping silos is now in 
course of construction, and it is expected that the country silos 
will follow in due course. When this scheme is completed it 
will differ from Canada or the United States in that nearly 
the whole of the silos will be owned by the Government and 
operated by a government organisation. During the transition 
stage bags will continue to be used for bringing the grain to 
shipping elevators, and there will be discharged into silos. A 
proportion will be retained in bags, or provision will be made 
for specially sacking a proportion of the grain for the purpose 
of stowing on the top of the bulk grain in ships’ holds. 

To give some idea of the work to be done in these shipping 
silos, a short description of the transport problem surrounding 
a silo constructed for the Buenos Aires Great Southern Railway 
Company a few years ago will indicate the effect of this type 
of plant on transport problems. 

The whole problem in the first place was examined as a 
transport problem, and it arose originally owing to the tremen- 
dous congestion which occurred in the railway sidings surround- 
ing the big shipping ports near Bahia Blanca, namely, 
Ingeneiro White and Puerto Galvan. 


Bulk Loading to Ships, White Bay, Sydney, Australia 


Ihe following extract from the report on this phase of the 
traffic problem 1s illuminating:-— 

‘* With a proper elevator system, grain trains arriving would 
run into the yard, where they would wait long enough for the 
shippers to check samples if they wished to do so, and would 
then run straight forward, without further shunting or manipu 
lation of any kind, to the unloading roads. All weighing and 
sorting as between different owners and different 
grain and different destinations would be done by mechanical 
means in the elevator. Wagons would be tree for marshalling 
into trains returning into the interior within a few hours of their 
arrival. 

‘“ What actually happens at Ingeniero White is that, as the 
grain trains arrive, the wagons are weighed on a weigh-bridge. 
They then wait in the yard while the representatives of the 
shipping firms inspect them and mark them to indicate at which 
point, among some 30 odd places in use, they are to be un- 
loaded. The trains are then shunted into a different part of the 
yard, and there a prolonged and costly process of sorting in 
accordance with the shippers’ markings, takes place, and the 
wagons are then despatched in all directions, some back to 
private sidings situated inland from the yard (against the 
stream of arriving traffic), some to sheds or tinglados adjacent 
to the yard, some to the elevator mole, some to the wooden 
mole (two berths), some to the steel mole (three or more 
berths). When the empty wagons return to the yard they have 
not only to be marshalled into trains for the interior, but the 
demands for wagons from the numerous private sidings and also 
from the tinglados and sheds adjacent to the yard, have to be 
met. Moreover, it is not only the trains arriving from the 
interior that have to be dealt with in this way. The traffic staff 
have to arrange meanwhile for constant traffic through the yard 
of wagons loaded at the numerous private sidings, etc., to the 
various moles. It is hardly possible to exaggerate the labour 
and confusion resulting from this process. It seems impossible 
to estimate the whole loss in terms of money, but the use of 
wagons for merely running grain into the private sidings, etc., 
and out again, appears to be the equivalent to the immobilisa 
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tion of from 50 to 100 45-ton wagons (according to the condi- 
tions of the year), and five locomotives, each with driver, 
fireman, foreman shunter and three shunters, at the height of 
the season, and for this service the railway company receive 
nothing whatever. Even more serious is the delay to all the 
other wagons entering the yard. 

‘It may be noted that last year, for lack of proper accom- 
modation, at least 60 per cent. of the whole exported amount 
(1,600,000 tons) was first stacked in bags and afterwards nearly 
the whole of it was loaded in bulk—an operation which costs, 
in actual wages, more than four times the cost of storing and 
shipping in bulk.”’ 

After a complete study of the problem, it was decided to 
build a silo of 80,000 tons capacity, and it was considered that 
the necessity for this was chiefly to facilitate the working of the 
railway traffic and get the trucks returned up-country with the 
least possible delay. 

The method adopted is lucidly explained by the following 
extract from the official report:— 

‘“‘ Receiving: Six roads are arranged with eight hoppers 
each. It is intended that only three roads should be in use 
by the unloading gangs at the one time. As soon as they have 
finished the wagons on these roads, they will move over to the 
other three, where other wagons will have been placed in posi- 
tion for them. Meanwhile, the empty wagons will be removed 
from the first three roads, the hoppers emptied, and fresh 
wagons placed in position. Each hopper will be of 45-tons 
capacity, and there will be one belt, under each road, each of 
the eight hoppers feeding into it, with outlets controlled from 
one point and mechanically interlocked, so that only one can 
be opened at once. These hoppers can later be fitted with 
power shovels for unloading bulk grain, when bulk handling is 
introduced, or some of them can be fitted with mechanical 
wagon tippers. For each road there is a receiving elevator of 
about 500 tons per hour capacity and a receiving scale capable 
of holding a wagon-load of grain. From each scale there is a 
complete distributing system, allowing a rapid diversion of the 
flow of grain to any of the 169 bins in the half of the house in 
which the scale is situated. Should the grain require to be 
sent to the other half of the house, it is switched over at the 
elevator head, and a continuously running conveyor carries it 
to one of the idle scales in the other half, and thence it can be 
distributed to any of the remaining 169 bins. To change the 
flow from any destination to any other will occupy less than a 
minute. Naturally, the man in charge will arrange, as far as 
possible, to take the wagon-loads destined for the same group 
of bins one after the other, so as to simplify the working. But 


The Two-Seas Canal 


A waterway undertaking of considerable magnitude—ranking 
on an equal footing with the Suez Canal and the Panama Canal 
—has lately been discussed as ripe for execution. It consists 
in the construction of a great ship canal across the South of 
France from the Gironde Estuary on the Atlantic front to the 
Mediterranean near the town of Narbonne. 

The following particulars are extracted from reports whici 
have appeared recently in the press. 

According to the revised plans, which have been prepared 
by Monsieur Charles Moreau, the engineer for the project, and 
approved by the French Government, the Canal des Deux Mers, 
to give it its French designation, will be 295 miles in length. 
Starting in the Estuary of the Gironde, it will run parallel to 
the South shore of the Estuary to within a few miles of the Port 
of Bordeaux, where it will make a wide detour to the West- 
ward, leaving the port 10 miles or so to the 
East, in this way affording room for 
industrial advance of the city. 


Grenade and Toulouse, where it will be 
carried over the river by a bridge at a height 
of over 60-ft. above the water surface level, 
and thence will follow the right bank of the 
Garonne until the latter turns South near 
Toulouse. From that city it will pursue the 
Same course as the Canal du Midi, until it 
enters the Mediterranean, as shown on _ the 
accompanying map. 

The natural contours for the creation of the 
waterway are stated to be ideal. For many 
years the chief physical obstacle lay in the 
fact that at one point on the water shed 
between Toulouse and Castelnaudry, the 
Canal would have to pass over a plateau (the 
Col de Naurouze) some 600-ft. above sea level, 





even if the run were changed after every wagon-load, the loss 
of time would be very small. The installation will be capable 
of receiving from railway 10,000 to 12,000 tons per day.”’ 

This method enables the identity of each truck load of grain 
to be preserved inside the silo as long as the owner of the grain 
desires, but where one dealer is bringing in a number of trucks 
of the same quality of grain the various truck loads can then 
be fed into one common silo bin, ready for rapidly loading out 
when the ship becomes available. This system allowed of the 
trucks being discharged as they arrived at the port, and in 
actual operation has completely done away with the sidings 
congestion and the expensive and complicated shunting. 

Conditions have changed considerably since this silo was 
constructed. The silo built by the railway company has now 
been taken over by the Argentine Government, and the number 
of grain dealers is less than it was at the time the silo was built. 

The Government has now embarked on a scheme for increas- 
ing the storage capacity of this particular silo from 80,000 to 
140,000 tons, and provision is being made for reception by road. 
As the original silo was built by the railway company, there was 
no desire to encourage road traffic, but this condition has 
changed, and grain is being brought by road vehicles from the 
surrounding country. 

The shipping facilities in this plant are very extensive. 
Vessels cannot approach the port at low tide, and the import- 
ance of getting ships away at definite times is very pronounce 
Berthing accommodation is now provided for eight vessels 
one time, and galleries running to two jetties have be 
installed to serve all these vessels simultaneously by means 
twelve loading-out conveyors. Each conveyor has a capaci'y 
of 500 tons per hour, and a total loading capacity of 6,000 tons 
per hour is thus obtained. Any vessel can be loaded in a di: 
if the grain is properly collected in the bins ready for feeding 
to the shipping conveyors. 

This elevator is the largest and most complete at present 
existing in South America, and is the forerunner of the system 
now being installed in the Argentine. 

Sack-filling stations are constructed on each mole to allow a 
portion of each cargo to be put into sacks for trimming the 
grain in the ships’ holds. This may appear an anomaly to 
those not connected with this branch of the grain trade. The 
grain arrives at the silo in bags, is passed through the plant in 
bulk and some of the grain is then returned to bags for ship- 
ment. Examination indicated this to be the cheapest method 
of dealing with the problem, and experience has proved this 
to be correct. 


a ee: 
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(To be continued), 


and 225-ft. above the sources of the Garonne. The problem 
of water supply to the high-level locks has been solved, partly 
by lowering the level of the highest section of the work, as 
compared with the original design, by about 70-ft., and by the 
contrivance of the hydraulic arrangements at the locks so as 
to permit of the retention of 60 per cent. of the water utilised 
in locking, so that there will always be more water available 
than that furnished from natural sources. 

Storage reservoirs on a large scale have been avoided and 
dam construction reduced to a minimum. The potential head 
of water at the locks is to be adapted to the generation of elec- 
tric power, which will serve to operate the lock gates and other 
appliances, and at the same time meet the needs of [local 
industries. 

The Canal will have an average width of 270 yds. at water 
surface level, and 142 yds. at the bottom, with a uniform depth 
of 42}-ft. The Canal will be susceptible of enlargement in the 
future, and first-stage construction and equipment have been 
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so arranged that developments to meet increase in shipping 
tonnage capacity will be comparatively easy. The new canal 
will, in any case, be capable of being used trom the opening by 
vessels of all tonnages, with the possible exception of out-size 
naval units and the largest liners. 

It is claimed that the new route will shorten the voyage 
between London and Suez by, at least, two full days. Taking 
the distance between London and Port Said, via Gibraltar, at 
roughly 3,200 miles, and that by way of the Two Seas Canal at 
9,500 miles, the saving will be equivalent to 700 miles, or say, 
22 per cent. The sea mileage between Bordeaux and Marseilles 
will be reduced from 1,700 to about 370 miles. 

One of the most striking features of the plans is the provision 
which has been made for reducing delays at the locks. These 
will number 13, each of which will have three separate compart- 
ments, thus enabling three vessels—respectively of small, 
medium and large tonnage—to be handled simultaneously. The 
meciianism will be operated entirely by electric power, and will 
enable the locks to be filled or emptied at a speed of one minute 
for vvery metre of depth. Lock delay in the Welland, Juliana 
anc Birmingham canals has been got down to five minutes, and 
eve) better results are expected from the Two-Seas Canal. The 
ave age speed between locks will be 10 knots, as at Panama and 
We land. 

ly reason of these and other details, passages from sea to sea 
are expected to take only between 19 and 24 hours, according 
to tonnage. The saving of working costs and shipping risks by 
usir the shorter route, with its reduction of upkeep, wear and 
tear, insurance, etc., are sufficiently obvious. It is claimed 
tha’ the saving in time alone will enable shipowners, in many 
cases, to make as many round trips with six vessels as now 
require seven. 
inal tolls, it is proposed will, in any case, be appreciably 
lower than normal Suez and Panama rates. A passage toll of 
20 franes per ton (or 2s. 3d.) is suggested as probable. This, 
it is estimated, will still leave a saving in owners’ working costs 
of at least 2s. a ton on vessels taking the shorter and safer route. 

(he promoters assert that the new canal can be made ready 
for traffic within six years from the date of starting the work. 
This comparatively short period of construction is partly due 
to the fact that out of 1,636,000,000 tons of excavation work, 
fully one-half will be in ordinary alluvial soil, one-third in soft 
rock, and only a small percentage in hard rock. 

Phe total cost of construction under the latest revised plans 
is estimated not to exceed £125,000,000, This, it is considered, 
could be raised in France alone by 5 per cent. share and bond 
issues. Traffic via Gibraltar is the densest in the world, and 
the promoters of the new ship canal consider that it will attract 
at least 100,000,000 tons of shipping per annum, which, it is 
claimed, would be more than sufficient to cover interest and 
redemption charges on the capital required. 








Legal Notes 


(By our Legal Correspondent) 


Liability for Defective Berths: Some Recent Decisions 


In the issue of the Dock and Harbour Authority for August, 
1937, comment was made in this column on the legal position 
of Dock and Harbour Authorities, as owners of wharves and 
quays, in the case of damage occurring to a vessel by reason of 
the defective condition of a berth. The comment was evoked 
by the case, then recently decided, of Firth Shipping Co. v. 
Aberdour Harbour Trustees, which resulted in substantial 
damages being awarded against the Harbour Authority. 

The number of these cases which come before the Courts 
indicates that injury to vessels whilst lying at berths is of fairly 
frequent occurrence. Two cases worthy of notice were decided 
in the High Court in December last, whilst an American case, 
in the Long Island Court of Appeals, affords interesting com- 
parison. 

The first of these cases is that of Onesimus Dorey & Sons, 
Ltd., v. Headley’s Wharf, Ltd., and Wm. Ashby, Ltd., 
the hearing of which lasted nearly two weeks in the King’s 
Bench Division. The Plaintiffs were owners of the steamship 
“‘ Belvedere,’’ whose charterers had an agreement with Messrs. 
Headley for the discharge of her cargoes of stone chippings at 
the latter’s wharf at Deptford. Messrs. Ashby owned the up- 
river wharf next to Headley’s. When the “ Belvedere ’’ 
arrived, another vessel was berthed at Headley’s and, at the 
request of the charterer’s agent, and with Headley’s consent, 
Ashby’s agreed to permit the ‘‘ Belvedere ’’ to discharge part 
of her cargo at their wharf. Accordingly, the ‘‘ Belvedere ’ 
Was berthed at Ashby’s wharf. but with some fifty feet of her 
length astern overlapping WHeadley’s wharf. When she 
grounded, her bow and stern rested on firm bottom, but a con- 
derable portion of her hull was unsupported, and she suffered 
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injury through sagging. The owners of the ‘‘ Belvedere ” 
claimed damages against the two wharf owners. 

The Defendanis denied that the steamer was invited by them 
to berth as she did, and pleaded that the berth was not defec- 
tive and that they were not negligent. They alleged contribu- 
tory negligence on the vessel's part. 

Mr. Justice Branson gave his reserved judgment on the 9th 
December, 1938, and dismissed the action with partial costs. 
He said he accepted the evidence of the Master of the 
‘* Belvedere,’’ and found there was not contributory negligence 
in berthing the vessel. His Lordship held, however, that both 
Headley’s and Ashby’s wharves were safe, and it was only the 
peculiar position taken up by the vessel that caused the damage. 
[here was, he found, no invitation by Headley’s to the 
‘* Belvedere *’ to go to Ashby’s or take up such a position, and 
theretore Headley’s were under no duty as to the condition of 
the bottom of the berth. Neither could Ashby’s be said to have 
invited a vessel which could not lie at their wharf without over- 
lapping, because they did not know what vessel it was, or her 
size or anything about her. 

The second recent case is that of Westwick Steamship Co., 
Ltd., v. Pelaw Main Collieries, Ltd., heard by the President of 
the Admiralty Division (Sir Boyd Merriman) sitting with two 
of the Elder Brethren of Irinity House. The Plaintiffs’ steamer 
‘“‘Andelle’’ was leaving the Pelaw Main Staiths, near Newcastk 
on-Tyne, when her propeller met with some obstruction and 
was broken. The Defendants denied negligence on their part 
and alleged that the accident was due to negligent navigation «f 
the vessel. 

It appeared that there was a ridge, or bank, close to the quay 
wall and, to protect the quay, stones had been heaped on this 
bank. This was within the knowledge of both parties, but the 
Plaintiffs’ contention was that the damage to their vessel was 
caused by some abnormal obstruction clear of the bank. The 
pilot gave evidence as to the manner in which he swung the 
‘“‘Andelle "’ with her stern nearer to the quay than usual. At 
the close of the Plaintiffs’ case, Counsel for the Defendants sub 
mitted there was no case to answer and called no evidence. 

Delivering judgment on the 21st December, 1938, the Presi 
dent said that there was no doubt that the Defendants neither 
took steps to ascertain the condition of the berth nor to warn 
steamers that its condition was not known. There remained 
the real issue, whether this failure to fulfil their duty was the 
cause of the damage to the ‘‘Andelle."’ His Lordship said he 
Was not impressed by the pilot’s evidence, and was of opinion 
that the pilot had manceuvred in a risky manner and brouglit 
the ship’s stern too close to the quay. His Lordship was satis 
fied that it was on the ridge that the propeller caught and not 
on any abnormal obstruction further out. The stern of the 
vessel was three feet from the wall, and the pilot knew well 
that this was too close. Judgment was entered for the 
Defendants, with costs. 


An American Decision 


In the Long Island case, the United States Lighterage Cot 
poration, under a contract with James H. Rhodes & Co. for 
lightering the latter's pumice stone, sent a loaded lighter to 
Rhodes’ Wharf. At low tide, owing to the sloping bottom cf 
the berth, the lighter tilted and her cargo was dumped, some 
being lost and the remainder damaged. One Olsen salvaged 
part of the cargo and sued Rhodes & Co., as owners of the 
wharf, for the damage. Rhodes sued the Lighterage Corporation, 
and the two actions were consolidated and the District Court 
found in favour of the Lighterage Corporation. Rhodes & Co. 
appealed and the Circuit Court of Appeals decided that Rhodes 
& Co. knew the condition of the berth and gave no warning to 
the Lighterage Company, and were therefore liable for not pro- 
viding a safe berth. 

This decision seems in accordance with English Law, but the 
Court of Appeals further held that the lighterman, unless given 
a definite assurance that the berth was safe, was bound to take 
reasonable precautions to discover its condition by taking sound- 
ings, and failure to do so amounted to negligence. The judg- 
ment of the District Court was therefore modified and the 
damages divided between the Lighterage Corporation and the 
wharf owners. In most English ports and harbours it is not 
generally necessary or reasonable for all vessels to take sound- 
ings as they enter a berth, but if it were so, neglect of the 
precaution would constitute contributory negligence and, as in 
the case of the ‘* Andelle,’’ the wharf owners would pe 
exonerated. 








Change of Address. 


On and after Wednesday, the 25th January, 1939, the address 
of the London Office of the Mersey Docks and Harbour Board 
will be 34, Leadenhall Street, London, E.C.3. Telephone: 
Royal 7148. Telegrams: ‘‘ Lerpol, Fen, London.’’ The Office 
is at present situated at 129, Leadenhall Street, E.C.3. 
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Fig. 1. 


Weymouth Harbour Front 


I mprovement 


By E. J. M. MATHESON, B.Sc., Assoc.M.Inst.C.E., A.C.G.1. 


The Great Western and Southern Railway Companies main- 
tain regular passenger and cargo steamer services to and from 
the Channel Islands, connecting with their respective systems at 
Weymouth and Southampton. From June to September there 
is a daily passenger service from Weymouth, while for the 
remainder of the year passenger steamers run on three nights a 
week. Two cargo steamers are also maintained on the Wey- 
mouth service and run as required. The service from South- 
ampton complements that from Weymouth, and the two 
railway companies pool receipts. 

In 1868 the Weymouth and Portland Railway Company con- 
structed a tramway connecting the pier with the Great Western 
Railway at Weymouth Town Station. The tramway, which is 
maintained and operated by the Great Western, passes through 
the streets of the Town and alongside the harbour; last year 
it carried 120,000 passengers, and 70,000 tons of merchandise. 
Unfortunately, the sharp curves on the tramway cause delay in 
the working of passenger trains, since before running thereon it 
is necessary to detach the ordinary couplings and _ substitute 
special long couplings to avoid risk of damage to the under- 
carriages of the coaches. In addition, only certain types of 
rolling stock can be used. 

The railway companies and the Corporation of Weymouth 
co-operate to their mutual advantage in the improvement of the 
harbour. Recently, the Great Western Company designed and 
supervised the construction of a new pier for the Corporation, 
the owners of the harbour. The pier provides modern crane- 
age and other facilities for the handling of ships of a maximum 
draught of 15-ft. at low water, and is also used as a pleasure 
pier. 

In the present instance the Corporation are acquiescing in the 
Railway Company’s reclaiming a portion of the harbour in 
order to flatten the curve of the tramway, in return for which 
the Corporation are being provided with an improved quay 


Plan of Weymouth Harbour 


frontage equipped with bollards and fenders. So that ull 
advantage may be obtained from the improvements, the (or- 
poration are dredging alongside the new berths, which vill 
be able to accommodate vessels up to 12-ft. draught at ow 
water. 

Figure 1 shows the portion of the harbour which is_ be ng 
reclaimed. As the work is primarily for the benefit of the 1 iil- 
Way company, it might have been expected that the new \ all 
retaining the filling would be curved in plan, in order to fol ow 
the alignment of the track; the line of the wall, however, c n- 
sists of a series of straights tangential to the track, the leng hs 
of the straights being sufficient to accommodate alongside he 
usual types of vessel using the harbour. 


Design 

The new wall retaining the filling used in the 
work is being built throughout in reinforced concrete, the 
greater part of the wall being constructed as shown in the 
section in Fig. 1. The sheet piles, surmounted by a parapet, 
are anchored through a continuous slab to pairs of raker piles 
at 9-ft. intervals. Where the new wall is too close to the exist- 
ing quayside to permit the use of a pile anchorage as above, a 
connection is made to the old work. 

The weight of the filling above the slab increases the stability 
of the wall, while the slab itself protects the sheet piling from 
the full effects of the pressure of the filling. In deciding the 
width of the slab, the cost of an increase in width had to be 
balanced against the saving occasioned by the more direct 
thrust on the raking piles and the reduced pressures and bending 
moments on the sheet piles. The resultant thrust transmitted 
tc the raking piles is such that the piles raking towards the 
harbour are far more heavily loaded than the remainder. Both 
groups of piles, however, were driven to the same set, as the 
piles raking towards the shore will have to absorb the impact 
of ships mooring alongside the new wall. 

The fender and mooring piles are of greenheart with elm 
rubbers attached. In the centre of each berth a pair of mooring 
piles (7-ft. 6-in. apart and 6-ft. above the level of the top of 
the parapet) are being placed to prevent the sponsons of paddle 
steamers over-riding the top of the parapet at high tide. The 
greenheart is being capped with zinc 0.08-in. thick, and ringed 
with wrought iron bands. 
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Construction 
1.—Piling 

Immediately the contract was let, the 
manufacture of the piles was commenced on a 
site adjacent to the Town Station provided 
with rail connections for the delivery of 
material. Rapid hardening cement being 
used, it was possible to lift the piles from the 
beds seven days after casting, and to drive 
them seven days later. 

The erection of the temporary timber 
staging to carry the piling plant was mean 
while proceeding in the harbour, and from 
the experience gained in the driving of th 








Fig. 2. 





View of the Temporary Staging looking North 


necessary timber piles, it was possible to 
forecast, roughly, the lengths of concret: 
piles required. The temporary piles wer 
driven by means of a frame and winc!l 
mounted on a pontoon. 

si Figure 2 shows the temporary staging 
which is carried on 12-in. by 12-in 
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timber piles, spaced in pairs at 18-ft. intervals. The 
bracing members are 12-in. by 6-in., and the cross beams 
and rail bearers pairs of 14-in. by 14-in. timber. The pile 
frame shown is worked by a 20-h.p. petrol winch, and can drive 
both vertical and raking piles. The frame is carried on wheels 
capable of pivoting on their vertical axis, and in order to turn 
the frame it is merely necessary to insert a circle of curved rail 
under the wheels. The tracks carrying the pile frame and crane 
can be slewed on the staging to the alignment most suitable 
for driving any particular set of piles. 

The piles are loaded at the pile yard on to a bogey truck, 
which carries them along the tramway to the site of the new 


the extent of 9-ins. Tests were carried out by bending and re- 
straightening the bars through about 45° at a point just below 
the weld. Some few bars failed at the weld, showing a crystal- 
line structure in the weld metal, which was assumed to have 
been caused by uneven cooling, and consequent contraction, of 
the bars being joined, the proximity of the water on a rising 
tide having unduly chilled the lower bar; in addition, the 
welder was working on a float, so that there was some difficulty 
in maintaining a steady arc. 

The sheet piles were generally driven to the contract length, 
although where very soft driving was anticipated, alternate 
piles were driven 4-ft. to 8-ft. longer. 

















Fig. 3. Concrete work in slab and parapet 


work, where they are unloaded and stacked within easy reach 
of the crane running on the staging. In the photograph it will 
be seen that this crane has distributed piles against the staging 
at various points in such a manner that they can be easily re- 
hoisted and pitched in the pile frame when required. 

The anchor piles were driven to a set calculated by means of 
the Hiley formula. The value of the temporary compression 
of the pile itself to be used in the formula was deduced from 
actual observations on a pile during driving. A_ factor of 
safety of 14 was assumed sufficient, in view of the fact that the 
4-m.p.h. speed restriction on the tramway ensures the gradual 
application of the live load. 

\t certain points the anchor piles did not develop the required 
set when driven to the contract level. These piles were left 
for at least two days, after which selected piles were subjected 
to a further 75 blows of the monkey, giving in almost all cases 
Satisfactory sets. | Where satisfactory sets were not obtained, 
the piles were, of course, lengthened and driven deeper. 

\t the North end of the work the driving of the temporary 
Staging piles indicated that longer anchor piles would be 
Tequired than could be pitched in the pile frame, and, in order 
to save the time which would have been required to get a new 
frame on to the site and into working order, it was decided to 
drive the piles below the contract level until a satisfactory set 
Was obtained, always provided that the heads of the piles were 
le sufficiently high above L.W.O.S.T. to permit of lengthen- 
Ine im situ. 

Infortunately, the low Spring Tides towards the end of 1938 
were influenced by the winds to such an extent that the water 
did not drop low enough to enable the piles to be stripped the 
necessary 2-ft. for the fixing of lap bars and the concreting of 
the extension. The new steel was therefore welded to the piles, 
Which in consequence only required stripping the concrete to 





Great difficulty was experienced on certain portions of the 
work in keeping the sheet piles plumb during driving, as, owing 
to the heads of the piles finishing at water level, it was only 
possible to fix one set of guide walings. Where the driving was 
hardest, the piles were pitched in panels of half-a-dozen or so, 
each pile being driven a little at a time; generally, however, 
the piles were driven singly, and careful strutting arrangements 
were made to ensure a correct course being taken. 

On the average, each sheet pile has taken one hour to pitch 
and drive, as against one-and-a-half hours for a raking pile 

Most of the piles were coated with coal gas tar, the 
remainder being treated with various proprietory solutions to 
prevent water and air penetrating to the reinforcing steel. 
Careful observations will be made from time to time of the 
manner in which the piles are resisting attack. 


2.—Filling 

The filling against the new sheet piles and under the slab 
consists of Portland Spalls, but the remainder, and by far the 
larger portion, consists of Portland rubble, which overlies the 
Portland stone in nearby quarries, and which otherwise would 
have had to be carted to spoil at the commencement of quarry- 
ing operations. 

The filling is delivered to the site of the work in _ tipping 
lorries, and can usually be tipped into position direct, so that 
little handling is required. No tipping is being allowed at any 
point on the existing quay until the new sheet piles opposite are 
in position and can prevent the filling itself, and the mud it 
displaces from the harbour bottom, washing into the newly- 
dredged channel. 

The spall bank against the sheet piles is being formed before 
the main part of the filling is tipped from the existing quay side. 
This prevents mud from the harbour bottom displaced by the 
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filling accumulating against the sheet piles, on which it would 
exert a very high active pressure, and also prevents the spalls 
exerting a ‘‘ wedge action ’’ effect between the main rubble 
filling and the sheet piles. 














Fig. 4. Concreting 


3ollard in place 


“e 


The tipping of the spalls is carried out ‘‘ end-on’’ against 
the sheet piles on a line parallel to the face of the latter. As 
this work can only be done at low water, and there is only room 


for one lorry at a time on the access road to the face of the 
tipping, the rate of progress is strictly limited, and governs the 
progress of the job as a whole, since the concrete for the slab 
is cast direct on the filling without the use of shuttering. 

No attempt has been made to tie back the sheet piles during 
the process of tipping the spall backing, and where the driving 
was reasonably hard the movement of the piles under the 
pressure of the filling was unimportant. On one length, how- 
ever, where the driving was soft, the movement was of the order 
of 12-in. at the head of the piles, the piles moving forward 
bodily and leaning forward slightly out of plumb before eventu- 
ally coming to rest. Latterly, before tipping commences, the 
piles have been connected at their heads by 14-in. by 14-1. 
longitudinal timber walings in order to distribute the pressure 
and prevent the formation of kinks in the line. It is felt that 
to tie back the piles at their heads might result in confining 
movement to the toes, so that the piles would be inclined to the 
vertical to the extent of inducing dangerous bending moments 
when carrying their vertical load in the finished structure. 

3.—Concreting of the Slab and Parapet 

Figure 3 illustrates the several stages of the work in connec- 
tion with the concreting of the slab and parapet. On the rivht- 
hand side, the surface of the spall filling has been levelled, ind 
a 2-in. layer of concrete deposited. Working towards the !cft, 
the steel can be seen in course of being fixed, the slab con- 
creted, and finally the slab and parapet complete. The sec‘ ion 
of shuttering displayed is backed with plywood to give a air 
face to the concrete. 


4.—Concreting of the Bollards 


Figure 4 shows the method of concreting the foundation oc! a 
bollard. The bollard is hoisted into position at its point of 
balance, so that the concrete foundation can be placed around 
and underneath in one operation without the interference of 
struts. 

The work described above was designed, under the supervi- 
sion of Mr. C. E. Shackle, Assoc.M.Inst.C.E., A.C.G.I., in 
the office of Mr. R. Carpmael, O.B.E., M.Inst.C.E., Chief 
Engineer of the Great Western Railway. The work is being 
carried out under contract by Messrs. A. Jackaman & Son, Lid., 
of Slough, represented on the site by Mr. A. H. Clarke, 
M.Inst.Str.E., with the author as Resident Engineer, and Mr. 
P. Kirwan as Clerk of Works. 





Correspondence 


To the Editor of “The Dock and Harbour Authority.” 


From Mr. E. J. Woolley, Chairman of the Grand Union 
Canal Company. 
Ports and War-time Internal Transport 
Dear Sir, 

I was much interested in the letter from Mr. Ross-Johnson, 
published in your December issue; and as it contains a number 
of important points, I should appreciate an opportunity of 
referring to them. 

First let me say, that in my view the question as to how the 
best use of canals can be made in time of war depends largely 
on man-power. In this connection the position, as far as the 
Grand Union Canal system, is even now very serious, for the 
shortage of personnel to man canal boats is not only general 
throughout the country, but particularly acute on the canal in 
which I am chiefly interested. Obviously, this lack of man- 
power, embarrassing as it is now, would in time of war be disas- 
trous; for it must be remembered that all experts are agreed 
that in the event of war, the ‘‘ Front ’’ would not necessarily be 
the area in which opposing armies confronted each other, air- 
power having made the ‘‘ Home Front ’”’ just as vital to the 
conflict. 

To deal wich this difficulty, I would suggest that in the 
National Register which is to be compiled, canal koatmen should 
be scheduled for special employment, and what is equally 
imporiant, that a scheme for training boatmen should be put in 
operation as soon as possible. 

Mr. Ross-Johnson’s statement that: ‘‘ Most of them doubtless 
have the schemes worked out for their improvement which 
finance only has prevented them from being carried out,’’ is 
certainly true, as far as my own company is concerned; and I 
have no doubt that it is equally true of other canal systems. 
Indeed, the lack of funds is the only obstacle to the immediate 
launching of many improvements which to my knowledge have 
been contemplated by a number of canal companies for years 
past. It would, of course, be too late to try to carry out such 
improvements in the event of war breaking out, even if funds 
were available, for there would be neither the man-power nor 
the necessary material available. 


Mr. Ross-Johnson makes the very good point that canal 
boats, though they carry a considerably larger tonnage than 
road vehicles, do not require any more men to work them, and 
it should be borne in mind that whereas a lorry must get to its 
destination, be unloaded, and its personnel return to their 
homes, the master and crew of a canal boat live on their craft, 
which, if the necessity should arise, can also be turned into 
movable warehouses. 

There is no doubt that canals now suffer from the continued 
existence of so many separately owned waterways; a good many 
of which are under the control of the railway companies. But 
I do not believe that Public Boards for the control of canals 
would make for efficiency, and I am equally certain that the 
combination of Catchment Boards and Navigation Boards would 
not solve the problem. On the other hand, I have no doubt 
that it would be a step in the right direction it the railway-owned 
canals, after, of course, being put into proper order, could be 
transferred to the companies now operating independent canals 
and waterways, which could then be formed into groups on the 
lines suggested by the Royal Commission of 1906. 

The changes I have indicated would, I believe, greatly facili- 
tate the transport of goods in peace time as well as in war con- 
ditions. I need only add that I cannot realise how anyone, 
having in mind the welfare of the country as a whole, can view 
the present demands of the railways with equanimity; for I am 
convinced that the dislocation in the transport world, which will 
follow if the railway proposals are carried out, will produce 
chaos in peace time, and in an emergency might very well lead 
to an appalling tragedy. 

Yours faithfully, 
E. J. WOOLLEY. 
Grand Union Canal Co.’s Board Room, 
London, E.C.3. 
3rd January, 1939. 








The Institution of Mechanical Engineers have issued the First 
Report of the Research Committee on High-Duty Cast Irons 
for General Engineering Purposes. It was prepared for the 
Committee by the Reporter, Mr. J. G. Pearce, M.S 
M.I.Mech.E., and read at a meeting of the Institution in 
December last. 
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North American Waterway Development 
Projects 


Houston Ship Channel 


The work of deepening the Houston Ship Channel to a 
serviceable depth of 34-ft. and an actual depth of 36-37-ft., is 
progressing rapidly. The section to the Shell Petroleum 
terminal was completed last November, and contracts have been 
entered into to extend the dredging operations as far as Cotton 
Patch Bayou. The remainder of the work to the Turning 
Basin will be carried through almost immediately. Under this 
project, widths of 400-ft. across Galveston Bay, 300-ft. from 
Morgans Point to Baytown, 250-ft. to Norsworthy, and 200-ft. 
thence to the Turning Basin will be made available. As soon 
as the deeper channel reaches one of the terminals, vessels are 
loaded to their full capacity, many now passing through the 
channel drawing as much as 31}-ft. Work of remodelling 
Wharf No. 13 is now actively under way under contract. When 
completed early this year, this wharf will have a new transit 
shed on the front with a two-storey section along the rear, 
similar to Wharf No. 12. The grain carrier house and spouts 
formerly on No. 13 have been moved to Wharf No. 15, 
making wharves Nos. 14 and 15 the two grain-loading berths. 


Baltimore Main Ship Channel 

Hydrographic surveys covering the improvement of Ballti- 
more’s channels and anchorages, recommended to the War 
Department by the Bureau in June last, have now been com- 
pleted by Colonel W. A. Johnson, District Engineer at Balti- 
more, and estimates have been made aggregating the total cost 
which would result from adoption of the various schemes. 
Major improvements recommended include the widening of 
Baltimore main ship channels from Sandy Point to Fort 
McHenry from 600 to 1,000-ft.; the deepening of Baltimore 
main ship channels from Sandy Point to Sparrows Point from 
37 to 40-ft., with deepening above Sparrows Point to Fort 
McHenry, including the Port Covington and Curtis Bay 
Channels, from 35 to 38-40-ft.; and the construction of addi- 
tional anchorage facilities, 1,500 by 4,500-ft., to a depth of 
38-40-ft., together with similar deepening of the present River- 
view Anchorage to the Chesapeake Bay approach channels to 
the Chesapeake and Delaware Ship Canal. 


River St. Lawrence Ship Channel 


The annual report to the Canadian Department of Transport 
by Mr. J. E. St. Laurent, Chief Engineer, concerning opera- 
tions in the River St. Lawrence Ship Channel during the year 
ended March 3lst, 1938, is as follows:— 

‘‘Improvement in the River St. Lawrence Ship Channel 
during the season 1937, was carried on, as in the past few years, 
partly by Government dredges and partly by contract, the whole 
under the direction and supervision of the Chief Engineer and 
staff, River St. Lawrence Ship Channel. 

‘“ The Government dredging fleet consisted of four dredgers 
with attending equipment, a self-operating stone lifter and 
cleaning unit and five survey-inspection vessels, including four 
sweeping units. The contractor’s plant consisted of ten dredg- 
ing units. 

“Work was begun April 28th, and ceased December 10th. 
The Government dredging plant, except the sweeping and clean- 
ing units, was sold to the contractor on July 3lst, and was con- 
tinued in service for the balance of the season. 

“The season’s work consisted of original dredging on the 
35-ft. project; cleaning of certain areas previously dredged; 
removing of sand filling (maintenance) from areas previously 
dredged; and improvement by widening and deepening of cer- 
tain sections where the interest of navigation called for it. In 
addition to this, a new channel at Three Rivers was begun.”’ 

It is understood, from further information received, that the 
widening of the Ship Channel for the 71 miles between Montreal 
and Three Rivers by, in places, as much as 90-ft., has been 
completed, with the result that an improved channel has been 
created through the shallow Lake St. Peter, as well as in the 
river itself. Also, to enable shipping to negotiate the channel, 
seventeen new buoys have been put in place. 








Queensland Harbours, Australia 


Excerpts from Report of the Department of Harbours and 
Marine, Queensland, for the Year ended 30th June, 1938 


Port Improvement.—Operations in connection with the 
increase of the depths of the dredged cuttings to 30-ft. were 
continued during the year. The cut-off of Kangaroo Point has 
been completed, and revetment of the curved shoreline is in 
progress. 

Widening the river by cutting back the rocks below the 
central wharves is also in progress. The excavation in the dry 
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inside bulkhead walls is now down to the 26-ft. level below low 
water. The rocky patch near Mowbray Park, upon which 
several vessels have damaged their propellers, has been cut down 
considerably, and will be completed when the drilling barge ts 
available. 

Brisbane River.—The Brisbane River cuttings from the Bar to 
Pinkenba have been cut down to 30-ft., with the exception of 
the Lytton Rocks, the depth on which (28-ft.) governs the depth 
available to shipping. From Pinkenba to New Farm 28-ft. is 
fairly well maintained. Twenty-four feet is still the depth con- 
sidered available for navigation, which allows 4-ft. margin. 

Reclamation.— 1,096,500 tons, equal to 52.8 per cent. of the 
material dredged from the Brisbane River during the year was 
pumped to reclamation, as against 47 per cent. last year. During 
cach of the two years 1936-37 and '1937-38 one of the pump 
dredges was under somewhat extensive overhaul, and this year, 
after overhaul, the “‘Morwong”’ left for Mackay. She did no 
work in the Brisbane River after 11th February. 

Northern Ports and Harbour Boards’ Activities 

Rockhampton.—During the year the dredge ‘‘Fitzroy’’ lifted 
462,000 tons of sand from the various cuttings of the Fitzroy 
River from the sea reach to the town. 

Mackay.—The outer harbour construction was continued 
throughout the year. On 30th June, 1937, the southern break- 
water extended 2,280-ft. from the shore, the outer end being 
within 150-ft. of the curve to the outer cant. The northern 
breakwater was out 520-ft. from the shore, and the pier approach 
250-ft. from the shore. By 23rd March, 1938, the southern 
breakwater was within 600-ft. of the finishing point and pro 
gressing at the rate of about 100-ft. per month. 

Cairns.—The dredge ‘Trinity Bay’’ removed 808,500 tons of 
silt from the entrance channels and wharf berthages during the 
year, maintaining 22-ft. at L.W.S. and, at the same time, 
increasing the width of the channels. 








Fremantle Harbour, Western Australia 


Excerpts from the 39th Annual Report of the Fremantle Har- 
bour Trust Commissioners for year ended 30th June, 1938. 


Financial.—The gross earnings for the year totalled 
£510,648 12s. 7d., which is an increase of £37,793 4s. 2d., or 
7.9 per cent. over the previous year, while working expenses, at 
£246,590 11s. 9d. were £25,433 Os. 5d., or 11.5 per cent. in 
excess of last year. 

The surplus of gross earnings over working expenses was 
£264,058 Os. 10d., or 9.1 per cent. of the total capital indebted- 
ness, as compared with 8.7 per cent. last year. After allowing 
for the statutory obligations, viz., interest, sinking fund and 
renewals fund, the surplus then remaining £101,257 9s. 7d. 
represents 3.5 per cent. on capital against 3.4 per cent. last year. 

Shipping.—The number of vessels arriving during the year 
was 810, compared with 732 for 1936-37, and the aggregate 
gross tonnage amounted to 6,297,750 tons, an increase of 
491,068 tons. 

Cargo.—The volume of cargo inwards and outwards for the 
year was 1,581,324 tons, an increase of 186,540 tons, or 13.3 
per cent. over last year, the increase in imports being 54,956 
tons, or 6 per cent., while the exports recovered to the extent 
of 131,584 tons, or 27.4 per cent. on the previous year, which 
year, however, on account of adverse seasonal conditions, was 
the lowest in volume of exports since 1925. Of the total cargo 
dealt with during the year imports comprised 61.4 per cent., 
and exports 38.6 per cent., the corresponding figures for last 
year being 52.7 per cent. and 47.3 per cent. respectively. 








Changes in Port Personnel 


Captain Sir Ion Hamilton Benn, Bart, C.B., D.S.O., T.D., 
has been appointed a conservator of the Thames. He _ will 
represent the Port of London Authority, and fill the vacancy 
caused by the resignation for reasons of health of Mr. J. D. 
Gilbert, D.L., J.P. 

At a recent meeting of the Tyne Improvement Commission, 
held in Newcastle, Mr. A. J. Clarkson was appointed traffic 
manager to the Commission in succession to the late Captain 
Stanley Walton. Mr. Clarkson, who is 34 years of age, is at 
present assistant district goods and docks manager for the 
London & North Eastern Railway Company at West Hartle- 
pool. 

Mr. Robert H. Smyth, chairman; Sir Basil M’Farland, 
Messrs. James Ballantine, Thomas F. Cooke and J. Humphrey 
M’Connell, retiring members of the Derry Harbour Commis- 
sioners, were, early in January, re-elected for a further period 
of three years. 

Messrs. Daniel C. Moore, James Skinner and David Davidson, 
the three retiring members of Wick Harbour Trust, have been 
returned unopposed. 




























































South African Harbours 


Excerpts from the General Manager’s Report for the Year ended 
31st March, 1938. 


The report of the South African Railways and Harbours 
Administration for the year ended March 31st, 1938, shows that 
records were established for almost every class of traffic and 
revenue. The year’s revenue showed an increase of £1,990,490, 
compared with 1937, the respective totals being £39,233,639 
and £37,243,149. Expenditure rose from £30,172,463 in 
1936-37 to £33,075,555 in 1937-38—an increase of £2,903,092, 
the latter increase being mainly due to additional costs in deal- 
ing with increased traffic. —_ 

During October, 1937, goods landed at the principal ports 
amounted to 603,495 tons, while in September 625,143 tons 
were shipped, both of these figures making a record. The 
harbour tonnage dealt with at Union ports during the year 
totalled 5,740,585 landed and 5,539,343 shipped, both figures 
being the highest ever recorded in the history of South African 
Railways and Harbours. The improvement in revenue is 
chiefly ascribed to the phenomenal proportions which traffic 
assumed as a result of the unprecedented mining, industrial and 
commercial activity and the incidence of record crops of maize, 
citrus and other agricultural products. The capital expenditure 
on harbours and lighthouses amounted to £18,366,817, and the 
surplus on main services, after meeting working expenses, was 
£1,247,487, compared with a surplus of £1,206,208 for the 
previous twelve months. 








Publications Received 


Great Western Docks, pp. 51 + 336, compiled and published 
by H. N. Appleby, Ltd., by arrangement with the Great 
Western Railway Company, Cardiff, 1939. 

This issue for the year 1939, marks the seventeenth successive 
year that the publication has appeared. It is produced in the 
same attractive style as its predecessors, and gives full details 
on all matters connected with accommodation and facilities for 
shipping at the following ports:—Cardiff, Swansea, Newport, 
Barry, Port Talbot, Penarth, Plymouth, Milford Haven, 
Llanelly, Burry Port, Briton Ferry, Fishguard, Weymouth, 
Brentford, Fowey, and other docks and wharves. The volume 
is well illustrated and contains a plan for each port, a number 
of tide-tables and a general map of the Great Western Railway 
system. 

Comparing the year 1938 with the preceding year, it is pointed 
out in the Foreword that ‘‘ Traffic generally through the Com- 
pany’s docks, and particularly the South Wales Docks, 
experienced, during 1938, a downward trend, as compared with 
1937. Coal exports in particular did not maintain the improve- 
ment shown in the earlier year, and the staple export traffics of 
Manufactured Iron and Steel and Tinplates also suffered a set- 
back. How far this condition of affairs was brought about by 
the uncertainty of the general European political situation, in 
the earlier part of the year, is difficult to estimate. There is no 
doubt, however, that the peaceful settlement of the Czecho- 
Slovakian problem, effected at the end of September, not only 
brought a great feeling of relief to the nations concerned genet- 
ally; it had also a heartening effect upon the business world, 
and there was manifest in the closing stages of 1938 a definite 
tendency towards expansion of trade. It is still under the 
influence of this hopeful spirit that we look forward to 1939.”’ 


Official Handbook of the Port of Bristol Authority, 1939: 
124 pp., printed and published by F. G. Warne, Ltd., 
Bristol. 

The present edition is produced on similar lines to the last, 
and contains Plans of the Docks and River Avon, the Royal 
Edward and Avonmouth Docks, and also of the Portishead 
Dock. The production is well illustrated, and gives a short 
history of the port, particulars of the Docks System, navigation, 
towage, bunkering of vessels, etc., and also information regard- 
ing the Air Port. 


A copy of the Holiday Calendar, 1939, containing a list of 
general and public holidays held in all the countries of the 
world, and showing the terms under which vessels can be loaded 
or unloaded on these particular days, has been received from 
The Baltic and International Maritime Conference. There is 
also a list of broker members of the Conference. 


The Durability of Larssen Steel Sheet Piling is the subject of 
a pamphlet published by the British Steel Piling Co., Ltd., of 
Thames House, Millbank, London, S.W.1. It is largely based 
on the researches of the Sea Action Committee of the Institution 
of Civil Engineers, with some additional cases. 

Messrs. Robert Boby, Ltd., Bury St. Edmunds, have issued 
a four-page Folder (M.H.44), containing illustrations of steel 
and concrete constructional work and conveying and elevating 
plant carried out by the firm. 
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A.R.P. Memorandum on Blast 





An introductory memorandum cn the subject of Blast has 
been issued by the Engineering Precautions (Air Raids) Com- 
mittee which was appointed in May, 1938, by the Council of 
The Institution of Civil Engineers to investigate the problem 
of air attack as affecting the work of all branches of the engineer- 
ing profession and to prepare an authoritative report for the use 
of engineers in the course of their work of designing, constructing 
and maintaining structures and other engineering works of public 
utility. 

The Committee, on approaching their task, were of the 
opinion that since the risk of air attack should be regarded as 
a permanent liability, the whole character of air bombardment 
and the corresponding protective measures should be made the 
subject of a carefully conducted scientific enquiry before a con- 
sidered report could be prepared. As it was foreseen that the 
necessary scientific work would take some time to complete, the 
Committee prepared to issue from time to time papers or reports, 
for the guidance of engineers, embodying their conclusions and 
recommendations, based on the best scientific information 
available. 

The problem of protection against air attack is 
sidered in three stages:— 

(1) Protection of siructures against the distant effects of 
heavy bombs and against the combined effects of 
lighter bombs; 

(2) Protection of public services other than structures 

(3) Protection against heavy bombardment. 

Memorandum No. 1 is concerned with the distant effect of 
heavy bombs, and the first part contains descriptions of the 
observed effects of blast in several cases of explosions of con- 
siderable severity. The second part is concerned with the 
quantitative estimation of blast effects, and contains pressure- 
time curves of the blast waves caused by two separate explo- 
sions, in the one case of approximately one ton of explosive, «nd 
in the other of about a tenth of a pound. Although further 
records are required before definite conclusions can be reached, 
the results of these two explosions establish the limits within 
which the blast effect of an actual bomb explosion might lie. 

Blast is a wave of shock that is transmitted through the air 
to considerable distances from an exploding bomb, and is to 
be distinguished from the direct effect of the expanding gases 
which involve pressures of much higher intensity, but effective 
only at short distances from the bomb. 

The direct effect of the expanding gases is probably limited 
to a distance of 25-ft. for a quantity of explosive which may be 
taken as representing a 500-lb. bomb, and to a distance of about 
65-ft. for a hypothetical 3,000-lb. bomb containing one ton of 
explosive. 

In the blast wave, a phase of positive pressure is followed by 
a phase of negative pressure, and the combined duration of the 
phases may range from about a hundredth of a second to about 
a fifth of a second, according to the weight of the bomb. 

The effect of this wave is to produce a sudden push on a 
target followed at a short interval of time by a sudden pull, 
and if the duration of the push is sufficiently long a vibration 
may be set up in the target such that when the following pull 
arrives the target is already moving in sympathy with it, and 
the effect is thereby enhanced. The natural frequency of the 
target is therefore an important consideration, and for targets 
of comparable static strength, those of higher frequency will in 
general be more easily ruptured than those of lower frequency. 

Windows, with their high natural frequencies, may be subject 
to an equivalent static pressure of the same order as_ the 
momentary maximum intensity of blast, but walls and buildings 
will only be subject to similar equivalent pressures if exposed 
to very heavy bombs. 

The maximum pressure produced at a distance of 500 yards 
from one ton of high explosive is of the order of 0.5-lb. per 
square inch, and the pressure is approximately proportional to 
the reciprocal of the distance. 

Investigations are now in progress to determine the equiva- 

lent static pressure of the blast for different classes of targets and 
on the design of protective devices applicable to windows and 
glazing. Investigation is also being made of the magnitude of 
the pressure developed inside a shelter due to an external explo- 
sion. 
_ The Memorandum was published in the January, 1939, 
issue of the Institution Journal, and pamphlet copies of the 
Memorandum can be obtained on application to the Secretary, 
The Institution of Civil Engineers, Great George Street, West- 
minster, London, S.W.1. 
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The Department of Scientific and Industrial Research have 
published, through H.M. Stationery Office (price 2s. net), 
a Summary of Current Literature on Water Pollution Research. 
It is divided into sections on Water Supplies, Analysis and 
Examination of Water, Sewage, Trade Waste Waters, Pollu- 
tion of Waters and Miscellaneous. 








